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SECTI ON 15400

PLUMBI NG GENERAL PURPCSE
08/ 94 (QOmaha Update 12/98)

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 700 (1995) Specifications for Fluorocarbon and
O her Refrigerants

ARl 1010 (1994) Sel f - Contai ned,
Mechani cal | y- Refri gerated Dri nki ng-Wat er
Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Z21. 22 (1986; Z21.22a) Relief Valves and
Aut omati ¢ Gas Shutoff Devices for Hot
Wat er Supply Systens

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 53 (1997) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 74 (1996) Cast Iron Soil Pipe and Fittings

ASTM A 105/ A 105M (1996) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 193/ A 193M (1997a) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Service

ASTM A 515/ A 515M (1992) Pressure Vessel Plates, Carbon

Steel, for Internedi ate- and
Hi gher - Tenperature Service

ASTM A 516/ A 516M (1990; R 1996) Pressure Vessel Plates,
Carbon Steel, for Mderate- and
Lower - Tenperature Service

ASTM A 733 (1993) Wl ded and Seam ess Carbon Steel
and Austenitic Stainless Steel Pipe Nipples
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ASTM B

ASTM B

ASTM B

ASTM

ASTM

ASTM

o W W W

ASTM

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASHRAE
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32

42

43

88

88M

306

370

584

641

813

828

564

920

2822

3122

3308

3311

(1996)
(1996)

(1996)
Si zes

(1996)
(1996)
(1996)

(1992)

Sol der Met al

Seanl ess

Seanl ess

Seanl ess

Seanl ess

Copper Pi pe, Standard Sizes

Red Brass Pipe, Standard

Copper Water Tube

Copper Water Tube (Metric)

Copper Drai nage Tube (DW)

Copper Sheet and Strip for Building
Construction

(1996) Copper All oy Sand Castings for
Appl i cations

Cener al

(1993) Seanl ess and Wl ded Copper
Di stribution Tube (Type D)

(1993) Liquid and Paste Fl uxes for
Sol dering Applications of Copper and
Copper All oy Tube

(1992) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1995a) Rubber Gaskets for Cast lron Soil
Pipe and Fittings

(1995) El astoneric Joint Seal ants

(1991;

R 1997) Asphalt Roof Cenent

(1995) Sol vent Cenents for Styrene-Rubber
(SR) Plastic Pipe and Fittings

(1991a) PTFE Resin Skived Tape

(1994)

Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

(1995) ASTM Ther noneters

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

34

(1992; Addenda a-j) Number Designation and
Safety Classification of Refrigerants

AMERI CAN SCCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME A112.1.2

ASME Al12. 6. 1M

(1991) Air Gaps in Plunmbing Systens

(1997) Supports for O f-the-Fl oor Pl unbing

Fi xtures for

SECTI ON 15400 Page 4
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

Al12.19. 1M

Al12. 19. 2M

Al12. 21. 1M

Al12. 36. 2M

B1.20.1

B16. 3

B16. 4

B16. 5

B16. 12

B16. 15

B16. 18

B16. 21

B16. 22

B16. 23

B16. 24

B16. 29

B16. 34

B16. 39

B31l.1

B31.5

B40. 1

BPV | X

System M not AFB, North Dakota

(1994) Enanel ed Cast Iron Plunbing Fi xtures

(1995; Errata) Vitreous China Plunbing
Fi xtures

(1991) Floor Drains
(1991) d eanouts

(1983; R 1992) Pi pe Threads, Cenera
Pur pose (I nch)

(1992) Mualleable Iron Threaded Fittings
(1992) Gray Iron Threaded Fittings

(1996) Pipe Flanges and Fl anged Fittings
NPS 1/2 thru NPS 24

(1991) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
FI anges

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

(1991; Errata) Cast Copper Alloy Pipe
Fl anges, O ass 150, 300, 400, 600, 900,
1500, and 2500, and Fl anged Fittings,
Class 150 and 300

(1994) Wought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

(1996) Val ves - Flanged, Threaded, and
Wl di ng End

(1986; R 1994) Malleable Iron Threaded
Pi pe Unions O asses 150, 250, and 300

(1995; B31.1a; B31.1b; B31.1c) Power Piping
(1992; B31.5a) Refrigeration Piping

(1991) Gauges - Pressure Indicating D al
Type - El astic El enment

(1998) Boiler and Pressure Vessel Code

SECTI ON 15400 Page 5
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Section | X, Welding and Brazing
Qualifications

ASME CsD-1 (1995; CsD-1a; CsD-1b) Controls and Safety
Devices for Autonmatically Fired Boilers

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE ANSI/ ASSE 1001 (1990) Pipe Applied Atnmospheric Type
Vacuum Br eaker s

ASSE 1002 (1986) Water C oset Flush Tank Ball Cocks

ASSE ANSI / ASSE 1003 (1995) Water Pressure Reducing Val ves for
Domestic Water Supply Systens

ASSE 1005 (1986) Water Heater Drain Valves -
3/ 4-1nch Iron Pipe Size

ASSE ANSI/ ASSE 1011 (1995) Hose Connection Vacuum Breakers

ASSE ANSI/ ASSE 1012 (1995) Backflow Preventers with

I nt er nedi at e At nospheric Vent

ASSE 1013 (1993) Reduced Pressure Principle Backfl ow
Preventers

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWM- 01 (1995) Standard Met hods for the
Exami nati on of Water and WAst ewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM ANSI / AWM C105/ A21.5 (1993) Pol yet hyl ene Encasenent for

Ductile-1ron Pipe Systens

AWM C203 (1991) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C606 (1987) G ooved and Shoul dered Joints

AWM M20 (1973) Manual: Water Chlorination
Principles and Practices

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AVWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng
AWS B2. 2 (1991) Brazing Procedure and Perfornmance

Qualification
CAST IRON SO L PI PE I NSTI TUTE (CI SPI)

Cl sPl 310 (1995) Coupling for Use in Connection with

SECTI ON 15400 Page 6
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Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast Iron Soil Pipe and Fittings

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA- 02 (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI ClI ALS ( CABO

CABO A117.1 (1992; Errata Jun 1993) Accessible and
Usabl e Buildings and Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCHR)

FCCCHR- 01 (1993) Manual of Cross-Connection Contro

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MBS SP- 44 (1996) Steel PipeLine Flanges

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (1995) Butterfly Val ves

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1990) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Cast Iron Swi ng Check Val ves
Fl anges and Threaded Ends

MBS SP-72 (1992) Ball Valves with Fl anged or
Butt-Wel di ng Ends for General Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MBS SP- 78 (1987; R 1992) Cast Iron Plug Val ves,
Fl anged and Threaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 83 (1995) d ass 3000 Steel Pipe Unions

Socket - Wl di ng and Thr eaded

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves

SECTI ON 15400 Page 7
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FI anged and Threaded Ends

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends
NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG COOLI NG CONTRACTORS
( NAPHCO)
NAPHCC- 01 (1996) National Standard Pl unbi ng Code

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A (1996) Installation of Air Conditioning
and Ventil ating Systens

NSF | NTERNATI ONAL ( NSF)

NSF ANSI / NSF 14 (1996) Pl astics Piping Conponents and
Rel ated Material s

PLUVBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

PDI WH 201 (1992) Water Hammer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE J 1508 (1996) Hose C anps
UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Nov 1997) Househol d
El ectric Storage Tank Water Heaters

1.2 STANDARD PRODUCTS

Specified materials and equi prment shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equiprment that has
performed satisfactorily at |east two years prior to bid opening.

1.3 PERFORVANCE REQUI REMENTS
1.3.1 Vel di ng

Pi pi ng shall be wel ded in accordance with qualified procedures using
performance-qualified welders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASVE BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, may be accepted as permtted by ASME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests, and the
tests shall be perfornmed at the work site if practicable. Welders or
wel di ng operators shall apply their assigned synbols near each weld they
nake as a pernanent record. Structural nenbers shall be welded in
accordance with Section 05500a M SCELLANEQUS METAL.

1.3.2 Cat hodi ¢ Protection and Pipe Joint Bondi ng

Cat hodi c protection and pipe joint bonding systenms shall be in accordance

SECTI ON 15400 Page 8
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with Section 13110A CATHCDI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE)
1.4 ELECTRI CAL WORK

Mot ors, notor controllers and notor efficiencies shall conformto the
requi rements of Section 16415A ELECTRI CAL WORK, |INTERIOR  Electrica

not or-driven equi pnent specified herein shall be provided conplete with
nmotors. Equi pment shall be rated at 60 Hz, single phase, ac unless
otherw se indicated. Were a notor controller is not provided in a
notor-control center on the electrical drawings, a notor controller shal
be as indicated. Modtor controllers shall be provided conplete with
properly sized thermal -overload protection in each ungrounded conductor,
auxiliary contact, and other equipment, at the specified capacity, and
including an all owabl e service factor.

1.5 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designhation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 02 Shop Drawi ngs
Pl unbi ng System G RE

Detail draw ngs consisting of illustrations, schedul es, performance charts,
instructions, brochures, diagrans, and other information to illustrate the
requi renments and operations of each system Detail drawi ngs for the

conpl ete plunbing system i ncludi ng piping |ayouts and | ocations of
connections; dinmensions for roughing-in, foundation, and support points;
schematic diagrams and wiring diagrams or connection and interconnection

diagrans. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pment are to be supported
other than as indicated, details shall include |oadings and proposed

support methods. Mechanical drawi ng plans, elevations, views, and details,
shal |l be drawn to scale.

El ectrical Schematics; GRE
Conpl ete electrical schematic lineless or full line interconnection and
connection diagram for each piece of nechanical equi pnent having nore than
one automatic or manual electrical control device.

SD- 05 Design Data
Wel di ng; G RE.

A copy of qualified procedures and a list of nanes and identification
synmbol s of qualified welders and wel di ng operators.

Vi brati on- Absor bi ng Features; G RE

Details of vibration-absorbing features, including arrangenent, foundation
pl an, dimensi ons and specifications.

SD-06 Test Reports

Tests, Flushing and Disinfection ; GRE

SECTI ON 15400 Page 9
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Test reports in booklet formshowing all field tests perforned to adj ust
each component and all field tests performed to prove conpliance with the
specified performance criteria, conpletion and testing of the installed
system Each test report shall indicate the final position of controls.

Backf| ow Prevention Assenbly Tests; G RE

Certification of proper operation shall be as acconplished in accordance
with state regulations by an individual certified by the state to perform
such tests. |If no state requirenent exists, the Contractor shall have the
manuf acturer's representative test the device, to ensure the unit is
properly installed and performng as intended. The Contractor shal
provide witten docunentation of the tests perforned and signed by the

i ndi vidual performng the tests.

SD- 07 Certificates
Mat eri al s and Equi prent ;

VWere materials or equi pnent are specified to conply with requirenments of
AGA, or ASME, proof of such conmpliance. The l|abel or listing of the

speci fied agency will be acceptable evidence. In lieu of the |abel or
listing, a witten certificate may be submitted from an approved,
national ly recogni zed testing organi zati on equi pped to perform such
services, stating that the itens have been tested and conformto the
requirenents and testing nethods of the specified agency. Were equi pnent
is specified to conformto requirenents of the ASVE Boil er and Pressure
Vessel Code, the design, fabrication, and installation shall conformto the
code.

Bolts; G RE

Witten certification by the bolt manufacturer that the bolts furnished
conmply with the specified requirements. The certification shall include
illustrations of product-required markings, the date of manufacture, and
the nunber of each type of bolt to be furnished based on this certification.

SD- 08 Manufacturer's | nstructions
Pl unbi ng System G RE.

D agrams, instructions, and other sheets proposed for posting.
Manuf acturer's recomendations for the installation of bell and spigot and
hubl ess joints for cast iron soil pipe.

SD-10 Operation and Mai ntenance Data
Pl unbi ng System

Si x copies of the operation manual outlining the step-by-step procedures
required for systemstartup, operation and shutdown. The nmanual shal

i nclude the manufacturer's nane, nodel nunber, service nmanual, parts |ist,
and brief description of all equipnment and their basic operating features.
Si x copies of the nmmintenance nanual listing routine maintenance
procedures, possible breakdowns and repairs. The manual shall include

pi pi ng and equi prent | ayout and sinmplified wiring and control diagrans of
the systemas installed.
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1.6 REGULATORY REQUI REMENTS

Pl umbi ng work shall be in accordance with NAPHCC-01. State |icensed
pl unbers shall install and/or test backflow preventors and cross
connecti ons.

1.7 PRQIECT/ SI TE CONDI Tl ONS

The Contractor shall beconme fanmiliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenent shall neet NSF ANSI/NSF 14 and shall be
NSF listed for the service intended. Plastic pipe, fittings, and sol vent
cenent used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto dinensiona
requi rements of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnment containing | ead
shall not be used in any potable water system Hubless cast-iron soil pipe
shal |l not be installed underground, under concrete floor slabs, or in craw
spaces bel ow kitchen floors. Plastic pipe shall not be installed in air
pl enuns. Plastic pipe shall not be installed in a pressure piping system
in buildings greater than three stories including any basenment |evels.

2.1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used. Joints and
gasket materials shall conformto the foll ow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubl ess type: ClSPI 310

b. Coupling for Steel Pipe: AWM C606.

c. Flange Gaskets: CGaskets shall be nade of non-asbestos naterial in
accordance with ASME B16.21. Gaskets shall be flat, 1/16 inch
thick, and contain Aranid fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be
the full face or self centering flat ring type. Gaskets used for
hydr ocarbon service shall be bonded w th NBR

d. Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: ClSP
HSN- 85.

e. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

f. Brazing Flux: Flux shall be in paste or liquid formappropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci di c reagents; contain potassium borides; and contain fluorides.
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Silver brazing materials shall be in accordance with AWS A5. 8.

g. Solder Material: Solder netal shall conformto ASTM B 32 95-5
tin-antinony.

h. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

i. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

j. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spi got type): ASTM C 564.

k. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
strength or internediate strength with material conformng to ASTM
A 193/ A 193M

I. Plastic Solvent Cenment for Styrene Rubber Plastic Pipe: ASTMD
3122.

2.1.2 M scel | aneous Material s
M scel | aneous materials shall conformto the follow ng:
a. Water Hammer Arrester: PD WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenent: ASTM D 2822.
d. Hose danps: SAE J 1508.
e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All12.6.1M
f. Metallic Ceanouts: ASME Al12.36.2M
g. Plunbing Fixture Setting Conmpound: A preforned flexible ring seal
nmol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germncide and provide
wat erti ght, gastight, odorproof and verm nproof properties.
h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.
i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWM B301.

k. Polyethyl ene Encasenent for Ductile-lron Piping: AWM ANSI/AWA
C105/ A21. 5.
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I. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El emrent: ASME B40. 1.

m Thernoneters: ASTME 1.
2.1.3 Pi pe Insul ation Materi al

I nsul ation shall be as specified in Section 15080A THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.3 VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 3 inches and |larger shall have
flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. Gooved end valves may be provided if the nmanufacturer
certifies that the valves neet the performance requirenments of applicable
MBS standard. Valves shall conformto the follow ng standards:

Descri ption St andard
Butterfly Val ves MBS SP- 67
Cast-lron Gate Val ves, Flanged and

Thr eaded Ends MSS SP- 70
Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71
Bal | Val ves with Fl anged Butt-Wel di ng Ends

for General Service MBS SP-72
Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MBS SP-110
Cast-lron Plug Val ves, Flanged and MSS SP-78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80
St eel Val ves, Socket Welding and Threaded Ends ASME B16. 34

Cast-lron d obe and Angle Val ves, Flanged and MSS SP- 85
Thr eaded Ends

Wat er Pressure Reduci ng Val ves ASSE ANSI / ASSE 1003
Water Heater Drain Val ves ASSE 1005
Tenperature and Pressure Relief Valves ANS| Z21. 22

for Hot Water Supply Systemns

Tenperature and Pressure Relief Valves ASME CSD-1
for Automatically Fired Hot
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Descri ption St andard
Water Boilers Saf ety Code No., Part CW
Article 5

2.3.1 VWal | Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with
3/4 inch male inlet threads, hexagon shoul der, and 3/4 inch hose
connection. Faucet handl e shall be securely attached to stem

2.3.2 Wal | Hydrants

Wal | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckl e-brass or nickel-bronze wall plate or flange with nozzle and
detachabl e key handle. A brass or bronze operating rod shall be provided
within a gal vani zed iron casing of sufficient length to extend through the
wal | so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and union el bow having nmetal -to-netal seat shall be
provided. Valve rod and seat washer shall be renovable through the face of
the hydrant. The hydrant shall have 3/4 inch exposed hose thread on spout
and 3/4 inch nale pipe thread on inlet.

2.3.3 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbination pressure
and tenperature (P&T) relief valve. The pressure relief elenent of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the system when the systemis operating at the maxi numrate of
heat input. The tenperature elenent of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the

heat ers when operating at their maxi num capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the

maxi mumrate of heat input is less than 200,000 Btuh shall have 3/4 inch
mnimminlets, and 3/4 inch outlets. Relief valves for systens where the
maxi mumrate of heat input is greater than 200,000 Btuh shall have 1 inch
mnimminlets, and 1 inch outlets. The discharge pipe fromthe relief
val ve shall be the size of the valve outlet.

2.3. 4 Enmer gency Shower/Eye Wask Thernostatic M xi ng Val ves

M xi ng val ves, thernmpstatic type, shall be line size and shall be
constructed with rough or finish bodies either with or without plating.
Each val ve shall be constructed to control the nixing of hot and cold water
and to deliver water at a tenperature of 60-85 degrees F, factory set at 60
degrees F, regardl ess of pressure or input tenperature changes. The
control elenent shall be of an approved type. The body shall be of heavy
cast bronze, and interior parts shall be brass, bronze, or copper. The
val ve shall be equi pped with necessary stops, check valves, unions, and
sedi nent strainers on the inlets. Mxing valves shall maintain water
tenmperature within 5 degrees F of any setting. Valve shall have a high
tenmperature limt set at 95 degrees F to prevent scal di ng.

2.4  FI XTURES
Fi xtures shall be water conservation type, in accordance w th NAPHCC-01.

Fi xtures for use by the physically handi capped shall be in accordance with
CABO A117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
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t hroughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equi pped
wi th appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture and piece of equipnent requiring connections to the drai nage
system except grease interceptors, shall be equipped with a trap. Brass
expansi on or toggle bolts capped with acorn nuts shall be provided for
supports, and polished chrom um pl ated pipe, valves, and fittings shall be
provi ded where exposed to view. Fixtures with the supply discharge bel ow
the rimshall be equipped with backflow preventers. Internal parts of
flush and/or flushoneter valves, shower m xi ng val ves, shower head face
pl ates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains nmay contain acetal resin,
fl uorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
commercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 180 degrees F
wat er tenperature. Plunbing fixtures shall be as indicated in paragraph
PLUMBI NG FI XTURE SCHEDULE

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and |isted by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-01. Backfl ow preventers
with internedi ate at nospheric vent shall conformto ASSE ANSI/ASSE 1012.
Reduced pressure principle backfl ow preventers shall conformto ASSE 1013.
Hose connection vacuum breakers shall conformto ASSE ANSI/ASSE 1011. Pipe
appl i ed at nospheric type vacuum breakers shall conformto ASSE ANSI/ ASSE
1001. Air gaps in plunbing systenms shall conformto ASME Al112.1.2.

2.6 DRAI NS
2.6.1 Fl oor Drains

Fl oor drains shall consist of a gal vani zed body, integral seepage pan, and
adj ustabl e perforated or slotted chrom umpl ated bronze, nickel -bronze, or
ni ckel -brass strainer, consisting of grate and threaded collar. Floor
drains shall be cast iron except where netallic waterproofing nenbrane is
installed. Drains shall be of double drainage pattern for enbedding in the
floor construction. The seepage pan shall have weep hol es or channels for
drai nage to the drainpipe. The strainer shall be adjustable to fl oor

thi ckness. A clanping device for attaching flashing or waterproofing
nmenbrane to the seepage pan without damagi ng the flashing or waterproofing
nmenbrane shall be provided when required. Drains shall be provided with

t hreaded or caul ked connection. In lieu of a caul ked joint between the
drain outlet and waste pipe, a neoprene rubber gasket conformng to ASTM C
564 may be installed, provided that the drain is specifically designed for
the rubber gasket conpression type joint. Floor drains shall conformto
ASME Al12.21. 1M

2.7 TRAPS
Unl ess ot herwi se specified, traps shall be copper-alloy adjustable tube

type with slip joint inlet and swivel. Traps shall be wi thout a cleanout.
Tubes shall be copper alloy with walls not less than 0.032 inch thick
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wi thin comrercial tol erances, except on the outside of bends where the

thi ckness may be reduced slightly in manufacture by usual comrercia

met hods. Inlets shall have rubber washer and copper alloy nuts for slip
joints above the discharge level. Swivel joints shall be below the

di scharge | evel and shall be of netal-to-nmetal or netal-to-plastic type as
required for the application. Nuts shall have flats for wench grip.
Qutlets shall have internal pipe thread, except that when required for the
application, the outlets shall have sockets for sol der-joint connections.
The depth of the water seal shall be not less than 2 inches. The interior
di ameter shall be not nore than 1/8 inch over or under the nom nal size,
and interior surfaces shall be reasonably snooth throughout. A copper
alloy "P'" trap assenbly consisting of an adjustable "P" trap and threaded
trap wall nipple with cast brass wall flange shall be provided for

| avatories. The assenbly shall be a standard manufactured unit and may
have a rubber-gasketed sw vel joint.

2.8 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each primary
wat er heater shall have controls with an adjustable range that includes 90
to 120 degrees F.

2.8.1 Autonmatic Storage Type

Heaters shall be conplete with control system and shall have ASME rated
combi nation pressure and tenperature relief valve.

2.10.1.3 El ectric Type

El ectric type water heaters shall conformto UL 174.
PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents.
Piping located in shafts that constitute air ducts or that enclose air
ducts shall be noncombustible in accordance with NFPA 90A The pl unbi ng
system shall be installed complete with necessary fixtures, fittings,

traps, valves, and accessories. Wter and drai nage piping shall be
extended 5 feet outside the building, unless otherwi se indicated. A gate
val ve and drain shall be installed on the water service line inside the
bui | di ng approximately 6 inches above the floor from point of entry.

Pi pi ng shall be connected to the exterior service |lines or capped or
plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherwi se shown. Exterior
underground utilities shall be at |east 12 inches bel ow the average |oca
frost depth or as indicated on the drawings. |f trenches are closed or the
pi pes are otherw se covered before being connected to the service lines,
the I ocation of the end of each plunbing utility shall be narked with a
stake or other acceptable nmeans. Valves shall be installed with control no
| ower than the val ve body.

3.1.1 Water Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The
hot -wat er and col d-wat er pi pi ng system shall be arranged and installed to
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permit draining. The supply line to each item of equi pment or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and mai ntenance without interfering with
operation of other equipnent or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wiring, or

equi prrent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation.

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chem cals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi prent shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui l di ng shall not be weakened. Aboveground piping shall run parallel with
the lines of the building, unless otherw se indicated. Branch pipes from
service lines nmay be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to permt not |less than 1/2 inch between
finished covering on the different services. Bare and insul ated water
lines shall not bear directly against building structural elenents so as to
transmt sound to the structure or to prevent flexible novenment of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific excepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 4
inches and snmaller will be permitted, provided a pipe bender is used and

wi de sweep bends are forned. The center-line radius of bends shall be not

| ess than six diameters of the pipe. Bent pipe show ng kinks, winkles,
flattening, or other malformations will not be acceptable.

3.1.1.5 Pi pe Drains
Pi pe drains indicated shall consist of 3/4 inch hose bibb with renewable
seat and gate val ve ahead of hose bibb. At other low points, 3/4 inch
brass plugs or caps shall be provided. Disconnection of the supply piping
at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping
Al l onance shall be made throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
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| oops or other provisions such as offsets, changes in direction, etc.,
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be made with anple swing or offset to avoid
undue strain on fittings or short pipe |lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion wi thout
straining. |f mechanical grooved pipe coupling systens are provided, the
devi ation from design requirenents for expansion and contraction may be
al | owed pendi ng approval of Contracting Oficer.

1.2 Joints

Installation of pipe and fittings shall be nmade in accordance with the
manuf acturer's recomendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i nt ended.

.1.2.1 Thr eaded

Threaded joints shall have American Standard taper pipe threads conform ng
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
with an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

.1.2.2 Uni on and Fl anged

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 2-1/2 inches
and smaller; flanges shall be used on pipe sizes 3 inches and |arger.

.1.2.3 Cast lron Soil, Waste and Vent Pipe

Bel | and spi got conpression joints for soil, waste and vent piping shall be
installed per the manufacturer's recomendati ons.

.1.2.4 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when naki ng connecti ons.
Connections shall be made with a nmultiflame torch.

a. Brazed. Brazed joints shall be made in conformance with AWS B2. 2,
MBS SP-73, and CDA-02 with flux and are acceptable for |ine sizes.
Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing neta
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphorus, copper-phosphorus-silver or a silver brazing
filler metal.

b. Soldered. Soldered joints shall be made with flux and are only

acceptable for lines 2 inches and smaller. Soldered joints shal
conformto ASME B31.5 and CDA-02.
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c. Copper Tube Extracted Joint. An extracted nmechanical joint may be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and drawi ng out the tube surface to
forma collar having a mninumheight of three tines the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to ensure a free flowjoint. Extracted joints shal
be brazed in accordance wi th NAPHCC-01 using B-Cup series filler
metal in accordance with MBS SP-73. Soldered extracted joints
will not be permtted.

3.1.2.5 O her Joint Met hods
3.1.3 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper pipe shall be nmade with
dielectric unions or flange waterways. Connecting joints between plastic
and metallic pipe shall be nade with transition fitting for the specific
pur pose.

3.1. 4 Corrosion Protection for Buried Pipe and Fittings
3.1.4.1 Cast lron and Ductile Iron

Pressure pipe shall have protective coating, a cathodic protection system
and joint bonding. Pipe, fittings, and joints shall have a protective
coating. The protective coating shall be conpletely encasing pol yet hyl ene
tube or sheet in accordance with AWM ANSI/ AWM C105/A21.5. Joints and
fittings shall be cleaned, coated with priner, and wapped with tape. The
pi pe shall be cleaned, coated, and wapped prior to pipe tightness testing.
Joints and fittings shall be cleaned, coated, and wapped after pipe
tightness testing. Tape shall conformto AWM C203 and shall be applied
with a 50 percent overlap. Prinmer shall be as recomrended by the tape
manuf act urer.

3.1.4.2 St ee

Steel pipe, joints, and fittings shall be cleaned, coated with primer, and

w apped with tape. Pipe shall be cleaned, coated, and wapped prior to

pi pe tightness testing. Joints and fittings shall be cleaned, coated, and

wrapped after pipe tightness testing. Tape shall conformto AWM C203 and

shall be applied with a 50 percent overlap. Prinmer shall be as recomended
by the tape manufacturer.

3.1.5 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and pernanent
| ocati on.

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal | be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for cast-iron soil pipe passing
through concrete slab on grade, except where penetrating a menbrane
wat er proof floor. A nodul ar nechanical type sealing assenbly may be
installed in lieu of a waterproofing clanping fl ange and caul ki ng and
seal i ng of annul ar space between pipe and sleeve. The seals shall consi st
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of interlocking synthetic rubber |inks shaped to continuously fill the
annul ar space between the pipe and sleeve with corrosion-protected carbon
steel bolts, nuts, and pressure plates. The links shall be |oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenments to expand and provide a watertight sea
bet ween the pipe and the sleeve. Each seal assenbly shall be sized as
recomrended by the manufacturer to fit the pipe and sl eeve invol ved.

Sl eeves shall not be installed in structural nenbers, except where

i ndi cated or approved. Rectangular and square openings shall be as
detailed. Each sleeve shall extend through its respective floor, or roof,
and shall be cut flush with each surface, except for special circunstances.
Pi pe sl eeves passing through floors in wet areas such as nechanica

equi prent roons, |avatories, kitchens, and other plunbing fixture areas
shall extend a m nimumof 4 inches above the finished floor. Unless

ot herw se indicated, sleeves shall be of a size to provide a m ni num of
1/4 inch cl earance between bare pipe and inside of sleeve or between jacket
over insulation and sleeves. Sleeves in bearing walls shall be steel pipe
or cast-iron pipe. Sleeves for nenbrane waterproof floors shall be stee
pi pe, cast-iron pipe, or plastic pipe. Menbrane clamping devices shall be
provi ded on pipe sleeves for waterproof floors. Sleeves in nonbearing
wal | s or ceilings my be steel pipe, cast-iron pipe, gal vani zed sheet netal
with | ock-type longitudinal seam or npisture-resistant fiber or plastic.
Pl astic sleeves shall not be used in nonbearing fire walls, roofs, or
floor/ceilings. Except as otherw se specified, the annul ar space between
pi pe and sl eeve, or between jacket over insulation and sl eeve, shall be
seal ed as indicated with sealants conformng to ASTM C 920 and with a
prinmer, backstop material and surface preparation as specified in Section
07900a JO NT SEALI NG  Pi pes passing through sleeves in concrete floors
over crawl spaces shall be seal ed as specified above. The annul ar space
bet ween pi pe and sl eeve or between jacket over insulation and sl eeve shal
not be sealed for interior walls which are not designated as fire rated.

Sl eeves through bel owgrade walls in contact with earth shall be recessed
1/2 inch fromwall surfaces on both sides. Annular space between pipe and
sl eeve shall be filled with backing material and sealants in the joint
between the pipe and wall as specified above. Sealant selected for the
earth side of the wall shall be conpatible w th danpproofing/ waterproofing
materials that are to be applied over the joint seal ant.

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 16 ounce copper flashing, each within an integra
skirt or flange. Flashing shall be suitably forned, and the skirt or
flange shall extend not less than 8 inches fromthe pipe and shall be set
over the roof or floor nmenbrane in a solid coating of bitum nous cenent.
The flashing shall extend up the pipe a mninmumof 10 inches. For

cl eanouts, the flashing shall be turned down into the hub and caul ked after
placing the ferrule. Pipes passing through pitched roofs shall be flashed,
using |l ead or copper flashing, with an adjustable integral flange of
adequate size to extend not less than 8 inches fromthe pipe in all
directions and | apped into the roofing to provide a watertight seal. The
annul ar space between the flashing and the bare pipe or between the
flashing and the netal -jacket-covered insulation shall be seal ed as
indicated. Flashing for dry vents shall be turned down into the pipe to
forma waterproof joint. Pipes, up to and including 10 inches in

di aneter, passing through roof or floor waterproofing nenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor |ugs,
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fl ashi ng-cl anp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clanping device. Pipes passing through
wal | wat er proofi ng nmenbrane shall be sleeved as descri bed above. A

wat er proofing clanping flange shall be install ed.

3.1.5.3 Wat er pr oofi ng

Wat er proofing at floor-munted water closets shall be acconplished by
form ng a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approxinmately 1-1/2 inches
to fit between the outside dianmeter of the drainpipe and the inside
di aneter of the cast-iron or steel pipe sleeve. The turned-down portion of
the flashing guard shall be enbedded in sealant to a depth of approxi mately
1-1/2 inches; then the seal ant shall be finished off flush to floor |eve
bet ween the flashing guard and drai npi pe. The flashing guard of sheet
copper shall extend not less than 8 inches fromthe drainpipe and shall be
| apped between the floor nmenbrane in a solid coating of bitun nous cenent.
If cast-iron water closet floor flanges are used, the space between the
pi pe sl eeve and drai npi pe shall be sealed with sealant and the flashing
guard shall be upturned approximately 1-1/2 inches to fit the outside
di ameter of the drainpipe and the inside diameter of the water closet floor
flange. The upturned portion of the sheet fitted into the floor flange
shal | be seal ed.

3.1.5.4 Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

net al -j acket-covered insulation and flashing, counterflashing may be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 6 inches in
di amet er.

b. A tack-wel ded or banded-netal rain shield around the pipe.
3.1.5.5 Pi pe Penetrations of Slab on G ade Floors

VWhere pipes, fixture drains, floor drains, cleanouts or sinilar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er proof i ng nmenbrane as specified in paragraphs Fl ashi ng Requirenents and
Wat erproofing, a groove 1/4 to 1/2 inch wide by 1/4 to 3/8 inch deep
shal |l be formed around the pipe, fitting or drain. The groove shall be
filled with a sealant as specified in Section 07900a JO NT SEALI NG

3.1.6 Fire Sea
Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal | s or floors above grade, a fire seal shall be provided as specified in
Secti on 07840a FlI RESTOPPI NG

3.1.7 Supports

3.1.7.1 Gener a
Hangers used to support piping 2 inches and |larger shall be fabricated to
permt adequate adjustnent after erection while still supporting the | oad.

Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenent, and to prevent buckling,
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swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed ambient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base nenber, a clip or clanp
shal | be used where each pipe crosses the base support nenber. Spacing of
the base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.7.2 Pi pe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conformto MS
SP-58 and MSS SP-69, except as nodified herein

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insul ated pipe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manufacturer. Field-fabricated C clanp bodies or retaining
devi ces are not acceptabl e.

e. Type 20 attachnments used on angl es and channel s shall be furnished
wi th an added nal | eabl e-i ron heel plate or adapter

f. Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

g. Type 39 saddles shall be used on insulated pipe 4 inches and
| arger when the tenperature of the mediumis 60 degrees F or
hi gher. Type 39 saddl es shall be welded to the pipe.

h. Type 40 shields shall
(1) Be used on insulated pipe |less than 4 inches.

(2) Be used on insulated pipe 4 inches and | arger when the
tenperature of the mediumis 60 degrees F or |ess.

(3) Have a high density insert for pipe 2 inches and | arger and
for smaller pipe sizes when the insulation is suspected of being
vi sibly conpressed, or distorted at or near the shield/insulation
interface. High density inserts shall have a density of 8 pcf or
greater.

i. Horizontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.
Qperating tenperatures in determnining hanger spacing for PVC or
CPVC pi pe shall be 120 degrees F for PVC and 180 degrees F for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.
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j. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, at intervals of not nore than 15 feet nor nore
than 8 feet fromend of risers, and at vent terninations.
Vertical pipe risers shall include allowances for expansion and
contraction.

k. Type 40 shields used on insul ated pipe shall have high density
inserts with a density of 8 pcf or greater

I. Type 35 guides using steel, reinforced pol ytetrafluoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the followi ng nay be used:

(1) On pipe 4 inches and |arger when the tenperature of the
mediumis 60 degrees F or higher, a Type 39 saddle, welded to the
pipe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying mediumless that 60
degrees F a Type 40 shield, attached to the pipe or insulation
may freely rest on a steel plate.

m Pi pe hangers on horizontal insulated pipe shall be the size of the
outside dianeter of the insulation. The insulation shall be
continuous through the hanger on all pipe sizes and applications.

n. \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |least 4
i nches or by an anmount adequate for the insulation, whichever is
greater.

0. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contraction

1.8 Wl ded Install ation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi ping shall be nmade with welding fittings only; mtering or notching pipe
to formel bows and tees or other sinilar type construction will not be
permitted. Branch connection nmay be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnent, heat treatnent, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renoved and rewel ded. After filler netal has been renoved fromits
ori gi nal package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have |ost any of their coating shall not be used.
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1.9 Pi pe C eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal |l be caul ked into the hub of the fitting and shall be flush with the
floor. C eanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the same size as the pipe up to and including 4 inches. C eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. Ceanout tee branches nay be omtted on stacks
in single story buildings with slab-on-grade construction or where |ess
than 18 inches of crawl space is provided under the floor. C eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Sqguare access covers nmay be provided with matching franes,
anchoring lugs and cover screws. Cleanouts in finished walls shall have
access covers and franmes installed flush with the finished wall. C eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrome-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover franme and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were
cleanouts are provided with adjustable heads, the heads shall be cast iron

.2 WATER HEATERS AND HOT WATER STORAGE TANKS

. 2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator cones in contact with the hottest water in the heater. Wenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nount ed above and within 6 inches above the top of the tank or water

heat er.

. 2.2 Heat Traps

Piping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a mininumof 2 feet before turning in an
upward direction.

. 2.3 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or flanges.

.3 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
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type of |ock-shield, and | oose-key pattern stops for supplies with
threaded, sweat or solvent weld inlets shall be furnished and installed
with fixtures. \Were connections between copper tubing and faucets are
made by rubber conpression fittings, a beading tool shall be used to
nechani cal | y deformthe tubi ng above the conpression fitting. Exposed
traps and supply pipes for fixtures and equi pnent shall be connected to the
rough piping systens at the wall, unless otherw se specified under the
item Floor and wall escutcheons shall be as specified. Drain |ines and
hot water lines of fixtures for handi capped personnel shall be insul ated
and do not require polished chrone finish. Plunbing fixtures and
accessories shall be installed within the space shown.

3.3.1 Fi xt ure Connecti ons

VWere space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connections between earthenware fixtures and flanges on soil pipe shall be
nmade gastight and watertight with a closet-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
conmpound or gasket and fixture used.

3.3.2 Fl ushonet er Val ves

Fl ushomet er val ves shall be secured to prevent novenent by anchoring the
l ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket.

3.3.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be mounted with rim 31 inches above finished floor.
Wal | - hung drinking fountains and water coolers shall be installed with rim
42 inches above floor. Wall-hung service sinks shall be nmounted with rim
28 inches above the floor. Installation of fixtures for use by the
physi cal |y handi capped shall be in accordance with CABO Al117.1

3.3.4 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the
chair-carrier type. The carrier shall provide the necessary neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability shall be provided to |ocate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-nounted chair carrier to the fl oor slab.

3.3.4.1 Support for Solid Masonry Construction
Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wal | .

3.3.4.2 Support for Cellular-Masonry Wall Construction
Chair carrier shall be anchored to floor slab. Were a floor-anchored

chair carrier cannot be used, a suitable wall plate shall be fastened to
the cellular wall using through bolts and a back-up pl ate.
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3.3.4.3 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in |ieu of

fl oor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.

3.3.4.4 Support for Wod Stud Construction

Where floor is a concrete slab, a floor-anchored chair carrier shall be
used. \Were entire construction is wood, wood crosspi eces shall be
installed. Fixture hanger plates, supports, brackets, or mounting |ugs
shal | be fastened with not |ess than No. 10 wood screws, 1/4 inch thick
m ni mum steel hanger, or toggle bolts with nut. The wood crosspi eces shal
extend the full width of the fixture and shall be securely supported.

3.3.4.5 Vvl | - Mounted Water Cl oset Gaskets

VWhere wal | -nounted water closets are provided, reinforced wax, treated
felt, or neoprene gaskets shall be provided. The type of gasket furnished
shal | be as recomended by the chair-carrier manufacturer

3.3.5 Backf | ow Preventi on Devi ces

Pl unbi ng fixtures, equi pnment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backflow preventers shall be installed where indicated and in
accordance with NAPHCC-01 at all other |ocations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpot abl e substance. In addition backfl ow preventers shall be installed
at all |ocations where the potable water outlet is below the flood | evel of
the equi pnrent, or where the potable water outlet will be |ocated bel ow the
| evel of the nonpotable substance. Backflow preventers shall be |ocated so
that no part of the device will be submerged. Backflow preventers shall be
of sufficient size to allow unrestricted flow of water to the equi pment,
and preclude the backfl ow of any nonpotabl e substance into the potable

wat er system Access shall be provided for mai ntenance and testing. Each
device shall be a standard comercial unit installed by a State |icensed

pl unber. .

3.3.6 Access Panel s
Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or nmaintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500a M SCELLANEQUS METAL.

3.3.7 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
2 inches above the flood rimof the funnel to provide an acceptable air gap.

3.3.8 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
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shal | be double-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic conformng to ASTM D 3311. Traps for acid-resisting
waste shall be of the sane material as the pipe.

3.4 | DENTI FI CATI ON SYSTEMS
3.4.1 I dentification Tags

Identification tags nade of brass, engraved |anminated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 1-3/8 inch mninumdiameter, and marking shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW copper wire, chrone-plated beaded
chain, or plastic straps designed for that purpose.

3.4.2 Col or Codi ng

Col or coding for piping identification shall be as specified in Section
09900A PAI NTI NG, GENERAL

3.5 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chromi um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.6 PAI NTI NG
Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900A
PAI NTI NG GENERAL.

3.7 TESTS, FLUSH NG AND DI SI NFECTI ON

3.7. 1 Pl unmbi ng System

The followi ng tests shall be perforned on the plunbing systemin accordance
wi t h NAPHCC- 01.

a. Drainage and Vent Systens Tests.
b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.7.1.1 Test of Backflow Prevention Assenblies
Backf| ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backfl ow prevention assenblies. Gauges shal
be tested annually for accuracy in accordance with the University of

Southern California' s Foundati on of Cross Connection Control and Hydraulic
Research or the American Water Wrks Associ ati on Manual of Cross Connecti on
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(Manual M 14). Report form for each assenbly shall include, as a mni num
the foll ow ng:

Data on Device Data on Testing Firm

Type of Assenbly Nare

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunmber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirements, the unit shall be
repaired and retested.

3.7.2 Def ective Work

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be nade with new materials. Caul ki ng of
screwed joints or holes will not be acceptable.

. 7.3 Syst em Fl ushi ng

Bef ore tests, potable water piping shall be flushed. |In general,
sufficient water shall be used to produce a mninumwater velocity of 2.5
feet per second through piping being flushed. Flushing shall be continued
until entrained dirt and other foreign materials have been renoved and
until discharge water shows no discoloration. Systemshall be drained at

| ow points. Strainer screens shall be removed, cleaned, and replaced in
line. After flushing and cl eaning, systens shall be prepared for service
by imrediately filling water piping with clean, fresh potable water. Any
st oppage, discoloration, or other damage to the finish, furnishings, or
parts of the building due to the Contractor's failure to properly clean the
pi ping systemshall be repaired by the Contractor. Wen the system
flushing is complete, the hot-water system shall be adjusted for uniform
circulation. Flushing devices and automatic control systens shall be

adj usted for proper operation.

. 7.4 Qper ational Test
Upon conpletion of and prior to acceptance of the installation, the
Contractor shall subject the plunbing systemto operating tests to
demonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tinme, date, and duration of test.

b. Water pressures at the nost renote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punp suction and discharge pressures.
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f. Tenperature of each donmestic hot-water supply.
g. Operation of each floor drain by flooding with water.

h. Operation of each vacuum breaker and backfl ow preventer

7.5 Di si nfection

After operational tests are conplete, the entire donestic hot- and

col d-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter

chl orination procedure shall be in accordance with AWM MO0. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |east 50 parts per mllion (ppm. A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai ntai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a m ni mum of 24 hours.
Each valve in the system being disinfected shall be opened and cl osed
several times during the contact period to ensure its proper disinfection.
Fol | owi ng the 24-hour period, no less than 25 ppmchlorine residual shal
remain in the system \Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Following a 6 hour period, no | ess
than 50 ppm chl orine residual shall remain in the tank. The system
including the tanks shall then be flushed with clean water until the
residual chlorine is reduced to |l ess than one part per million. During the
flushing period each val ve and faucet shall be opened and cl osed severa
times. Fromseveral points in the systemthe Contracting Oficer will take
sanpl es of water in proper disinfection containers for bacteria

exam nation. The sanmples of water shall be tested for total coliform
organi sms (coliformbacteria, fecal coliform streptococcal, and other
bacteria) in accordance with AWM-01. The testing nethod used shall be
either the multiple-tube fernentation technique or the nenbrane-filter
technique. The sterilizing shall be repeated until tests indicate the
absence of coliformorganisns (zero nean coliformdensity per 100
mlliliters) in the sanples for at least 2 full days. The systemw Il not
be accepted until satisfactory bacteriol ogical results have been obt ai ned.

. 8 PLUMBI NG FI XTURE SCHEDULE

P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME A112.19.2M fl oor
mounted. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.
Seat - ANSI Z7124.5, Type A, white plastic, elongated, open front.
Flush Tank - An adequate quantity of water shall be provided to flush and

clean the fixture served. The water supply to flush tanks equi pped for
manual flushing shall be controlled by a float valve or other autonatic
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devi ce designed to refill the tank after each discharge, and to conpletely
shut off the water flow to the tank when the tank is filled to operationa
capacity. Water closets having their flush valve seat |ocated bel ow the
flood level rimof the closet bow shall have a ballcock installed within a
sheath or in a separate and isol ated conpartnent of the tank, both to have
vi si bl e discharge onto the floor in case of failure. Provision shall be
nmade to automatically supply water to the fixture so as to refill the trap
seal after each flushing. The water supply to flush tanks equi pped for
automatic flushing shall be controlled by a suitable timng device.
Bal | cocks shall neet ASSE 1002.

P-5 LAVATORY

Manuf acturer's standard sink depth, enanel ed cast iron ASME Al112.19. 1M,
countertop, rectangul ar.

Faucet - Faucets shall be center set conbination type. Faucets shall have
netal replaceable cartridge control unit or netal cartridge units with

di aphragm whi ch can be replaced w thout special tools. Valves and handl es
shal | be copper alloy. Connection between val ve and spout for center-set
faucet shall be of rigid metal tubing. Flow shall be linmted to 0.25
gallon per cycle at a flowing water pressure of 80 psi if a netering
device or fitting is used that limts the period of water discharge such as
a foot switch or fixture occupancy sensor. |f a nmetering device is not
used, the flow shall be linmted to 2.5 gpmat a flow ng pressure of 80

psi .
Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel . See paragraph
FI XTURES for optional plastic accessories.

P- 13 Emergency Showers: Head for Emergency and Energency Eye and Face
Wash. Shower control shall be 1 inch or 1-1/4 inch stay-open type contro
valve. Unit shall be corrosion-resisting steel and shall be pedesta

nount ed.

P-15 WATER COCLER DRI NKI NG FOUNTAI NS:

Water cool er drinking fountains shall: be self contained, conformto AR
1010, use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34
whi ch has an Ozone Depl etion Potential of |ess than or equal to 0.05, have
a capacity to deliver 8 gph of water at 50 degrees F with an inlet water
tenmperature of 80 degrees F while residing in a room environment of 90
degrees F, and have self-closing valves. Self-closing valves shall have
automatic streamregul ators, have a flow control capability, have a push
button actuati on or have a cross-shaped index netal turn handl e without a
hood. Exposed surfaces of stainless steel shall have No. 4 general polish
finish. Spouts shall provide a flow of water at least 4 inches high so as
to allow the insertion of a cup or glass under the flow of water.

Interior Free Standing - Free standing units shall be 40 to 41-1/2 inches
high, 12 to 18 inches wide, and 12 to 14 inches deep. The bow shall be
made of corrosion resisting steel and be for interior installation.

3.9 POSTED | NSTRUCTI ONS
Framed instructions under glass or in lamnated plastic, including wiring
and control diagrans showi ng the conplete |ayout of the entire system
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shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, methods of checking the
system for nornmal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted beside the di agrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.
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3.10 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI Pl NG SYSTEMS

1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets

3 Cast iron drainage fittings, threaded, X X X
ASME B16. 12 for use with
Item 10

4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10

9 Malleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item 10

10 Steel pipe, seanl ess gal vani zed, X X X
ASTM A 53, Type S, Grade B

11 Seanl ess red brass pipe, ASTM B 43 X X

12 Bronzed flanged fittings, X X
ASME B16. 24 for use
with Itens 11 and 14

13 Cast copper alloy sol der joint X X
pressure fittings, ASME B16. 18
for use with Item 14

14 Seanl ess copper pipe, ASTM B 42 X

15 Cast bronze threaded fittings, X X
ASME B16. 15

16 Copper drai nage tube, (DW), X* X X* X X
ASTM B 306

17 Wought copper and w ought X X X X X
al | oy sol der-joint drainage
fittings. ASME B16. 29

18 Cast copper alloy sol der joint X X X X X

drai nage fittings, DW.
ASME B16. 23

SERVI CE
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEM5

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings
Under gr ound Vent

- Aboveground Vent

- Interior Rainwater Conductors Aboveground

- Corrosive Waste And Vent Above And Bel owground

- Hard Tenper

*TMOO®>
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TABLE 11

Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

10

11

12

13

33

Mal | eabl e-iron threaded fittings,
a. @alvanized, ASME B16.3

for use with Item 4a

b. Same as "a" but not gal vani zed
for use with Item 4b

St eel pi pe:

b. Seanl ess, bl ack
ASTM A 53,
Type S, Grade B

Seamnl ess red brass pi pe,
ASTM B 43

Bronze flanged fittings,
ASME B16. 24
for use with Items 5 and 7

Seam ess copper pi pe,
ASTM B 42

Seaml ess copper water tube,
ASTM B 88, ASTM B 88M

Seam ess and wel ded copper distribution

tube (Type D) ASTM B 641

Cast bronze threaded fittings,
ASME B16. 15 for use
with Items 5 and 7

W ought copper and bronze sol der-j oi nt

pressure fittings,
ASME B16. 22 for
use with Items 5 and 7

Cast copper alloy sol der-joint
pressure fittings,

ASME B16. 18

for use with Itens 8 and 9

Bronze and sand castings grooved
joint pressure fittings for non-
ferrous pipe ASTM B 584,

for use with Item?2

St eel pipeline flanges,
MBS SP- 44

SECTI ON 15400
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS
SERVI CE

IltemNo. Pipe and Fitting Materials A B C D
34 Fittings: brass or bronze; X X

ASME B16. 15, and

ASME B16. 18

ASTM B 828
35 Carbon steel pipe unions, X X X

socket -wel di ng and t hr eaded,

MSS SP- 83
36 Malleable-iron threaded pipe X X

uni ons ASME B16. 39
37 Nipples, pipe threaded X X X

ASTM A 733

A - Cold Water Aboveground

B - Hot Water 180 degrees F Maxi mum Abovegr ound

C - Compressed Air Lubricated

D - Cold Water Service Bel owground

I ndicated types are mninumwall thicknesses.

** . Type L - Hard

*** . Type K- Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors

**** - |n or under slab floors only brazed joints
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-- End of Section --
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Firebrick
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SECTI ON 15569

WATER AND STEAM HEATING O L, GAS OR BOIH, UP TO 20 MBTUH
05/ 95

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 105/ A 105M (1998) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 193/ A 193M (1999a) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Service

ASTM A 234/ A 234M (1999) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
Hi gh Tenperature Services

ASTM A 366/ A 366M (1997el) Steel, Sheet, Carbon,
Col d-Rol l ed, Commercial Quality

ASTM A 515/ A 515M (1989; R 1997) Pressure Vessel Pl ates,
Carbon Steel, for Internediate- and
H gher - Tenperature Service

ASTM A 516/ A 516M (1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Mderate- and
Lower - Tenperature Service

ASTM A 653/ A 653M (1999a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM B 32 (1996) Sol der Metal

ASTM B 62 (1993) Conposition Bronze or Qunce Met al
Casti ngs

ASTM B 75 (1999) Seanl ess Copper Tube
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

B 88

B 88M

B 813

B 828

C 27

C 34

C 155

C 401

D 1784

F 1097

M not AFB, North Dakota

(1999) Seanl ess Copper Water Tube
(1999) Seanl ess Copper Water Tube (Metric)

(1993) Liquid and Paste Fl uxes for
Sol deri ng Applications of Copper and
Copper All oy Tube

(1998) Making Capillary Joints by
Sol deri ng of Copper and Copper Alloy Tube
and Fittings

(1998) Fireclay and Hi gh- Al um na
Refractory Brick

(1996) Structural Cay Load-Bearing Wl
Tile

(1997) Standard O assification of
Insulating Firebrick

(1991; R 1995el) Al um na and
Alumi na-Silicate Castable Refractories

(1999a) Rigid Poly(Vinyl Chloride) (PVQ
Compounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

(1991; R 1996) Mortar, Refractory
(Hi gh-Tenperature, Air-Setting)

ASME | NTERNATI ONAL ( ASMVE)

B1.20.1

B16. 3

B16. 4

B16. 5

B16. 9

B16. 11

B16. 15

B16. 18

B16. 21

(1983; R 1992) Pi pe Threads, Cenera
Pur pose (I nch)

(1998) Ml leable Iron Threaded Fittings
(1998) Gray Iron Threaded Fittings

(1996; B16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1993) Factory- Made Wought Stee
Buttwel ding Fittings

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1985; R 1994) Cast Bronze Threaded
Fittings O asses 125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
FI anges
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ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME Bl16. 34 (1997) Valves - Flanged, Threaded, and
Wl di ng End

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B31.1 (1998) Power Pi ping

ASME B31.5 (1992; B31.5a1994) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

ASME BPV 1V (1998) Boiler and Pressure Vessel Code;
Section |V, Heating Boilers

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code;
Section VII1, Pressure Vessels Division 1

- Basic Coverage

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

ASME CSD- 1 (1998) Controls and Safety Devices for
Automatically Fired Boilers

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (1997) G ooved and Shoul dered Joints

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng
AWS B2. 2 (1991) Brazing Procedure and Perfornance

Qualification
U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
CID A-A-1419 (Rev D, Canc. Notice 1) Filter Elenent,
Air Conditioning (Viscous-Inpingenent and
Dry Types, Repl aceabl e)
COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)
CDA Tube Handbook (1995) Copper Tube Handbook
HYDRONI CS | NSTI TUTE DI VI SI ON OF GAMVA (HYI)
HYI - 01 (1998) I=B=R Ratings for Boilers,

Baseboard Radi ati on and Fi nned Tube
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(Conmmerci al) Radiation

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MBS SP-58 (1993) Pi pe Hangers and Supports -
Materi al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
FI anges and Threaded Ends

MBS SP-72 (1999) Ball Valves with Fl anged or
Butt-Wel di ng Ends for General Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MBS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,
Fl anged and Thr eaded Ends

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (1997) Enclosures for Electrical Equipnent
(1000 Volts Maxi num

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 54 (1999) National Fuel Gas Code

UNDERWRI TERS LABORATORI ES (UL)

UL 1738 (1993; Rev thru Mar 1998) Venting Systens
for Gas-Burning Appliances, Categories II,
11 and IV

U Gas&O | Dir (1999) Gas and G| Equi prent Directory

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Heating System G ED
Pi ping Installation; GED
Installation; GRE

Detail drawi ngs consisting of equi pment |ayout including
installation details and electrical connection diagrans;
conmbustion and safety control diagrams; ductwork |ayout show ng
the Il ocation of supports and hangers, typical hanger details,
gauge reinforcenent, reinforcenent spacing rigidity
classification, and static pressure and seal classifications; and
pi pi ng | ayout showi ng the | ocation of guides and anchors, the | oad
i mposed on each support or anchor (not required for radiant floor
tubing), and typical support details. Draw ngs shall include any
information required to denponstrate that the system has been
coordi nated and will properly function as a unit and shall show
equi pnent relationship to other parts of the work, including
cl earances required for operation and nai ntenance.

SD- 03 Product Data
Manufacturer's Catal og Data; G ED

Manufacturer's catal og data shall be included with the detai
drawi ngs for the follow ng itens:

Boil ers

Fuel Burni ng Equi pnent
Conbusti on Control Equi pnent
Punps

Fittings and Accessories

Ad ycol /Water Barre

The data shall show nodel, size, options, etc., that are
i ntended for consideration. Data subnmitted shall be adequate to
denonstrate conpliance with contract requirenents.

Spare Parts Data; G RE

Spare parts data for each different itemof material and
equi pnent, after approval of the detail drawi ngs and no |ater than
2 nonths prior to the date of beneficial occupancy. The data
shall include a conplete list of parts and supplies, with current
unit prices and source of supply, and a list of the parts
recomended by the manufacturer to be replaced after 1 and 3 years
of service

Heati ng System Tests; G RE
Fuel System Tests; G RE

Proposed test procedures for the heating systemtests and fuel

systemtests, at |least 2 weeks prior to the start of related
testing.
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Wl di ng; G RE

A copy of qualified welding procedures, at |east 2 weeks prior
to the start of welding operations.

A list of names and identification synbols of qualified welders
and wel ding operators, at least 2 weeks prior to the start of
wel di ng operations.

Qualification; GRE

A statement fromthe firns proposed to prepare subnmittals and
performinstallation and testing, denobnstrating successfu
conpletion of simlar services of at |least five projects of
simlar size or scope, at |least 2 weeks prior to the submttal of
any other itemrequired by this section

Field Instructions; G ED

System | ayout di agrans that show the |ayout of equipmnent,
pi pi ng, and ductwork and typed condensed operation manual s
expl ai ni ng preventative mai nt enance procedures, nethods of
checki ng the system for nornal, safe operation, and procedures for
safely starting and stopping the system framed under glass or
| am nated plastic, at least 2 weeks prior to the start of related
testing. After approval, these itens shall be posted where
di rect ed.

Tests; GRE

Proposed test schedules for the heating system and fuel system
tests, at least 2 weeks prior to the start of related testing.

SD- 06 Test Reports

Heating System Tests; G RE
Fuel System Tests; G RE

Test reports for the heating systemtests and the fuel system
test, upon conpletion of testing conplete with results.

SD-07 Certificates

Bol t s;

Witten certification by the bolt manufacturer that the bolts
furni shed conply with the requirenents of this specification. The
certification shall include illustrations of product markings, the
date of manufacture, and the nunber of each type of bolt to be
furni shed based on this certification

Conti nuous Eni ssions Mnitoring;, G RE

Witten certification by the boiler manufacturer that each
boil er furnished conplies with Federal, state, and |oca
regul ations for em ssions. The certification shall also include a
description of applicable emssion regulations. |If any boiler is
exenpt fromthe enission regulations, the certification shal
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i ndi cate the reason for the exenption
SD-10 Operation and Mai ntenance Data
Heati ng System G RE

Si x conplete manuals listing step-by-step procedures required
for system startup, operation, shutdown, and routine nmaintenance,
at least 2 weeks prior to field training. The manuals shal
i ncl ude the manufacturer's nanme, nodel nunber, parts |ist,
simplified wiring and control diagrans, troubleshooting guide, and
recomended service organi zati on (including address and tel ephone
nunber) for each item of equipnment. Each service organi zation
shal | be capabl e of providing 4 hour onsite response to a service
call on an energency basis.

1.3 GENERAL REQUI REMENTS
1.3.1 St andard Products

Materi al s and equi prent shall be the standard products of a nmanufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

1.3.2 Asbest os Prohibition
Asbest os and asbest os-contai ning products shall not be used.
1.3.3 Nanepl at es

Each maj or conponent of equi pment shall have the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber on a
pl ate secured to the equi prment. Each pressure vessel shall have an
approved ASME st anp.

1.3.4 Equi pnent Guar ds

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed
or guarded in accordance with OSHA requirenments. High tenperature

equi prrent and pi pi ng exposed to contact by personnel or where it creates a
potential fire hazard shall be properly guarded or covered with insulation
of a type specified. Catwalks, operating platforns, |adders, and
guardrails shall be provided where shown and shall be constructed in
accordance with Section 05500a M SCELLANEQUS METAL.

1.3.5 Verification of D nensions
The Contractor shall become familiar with details of the work, verify
dinmensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perfornm ng any work or ordering any materials.

1.3.6 Vel di ng
Boi | ers and piping shall be welded and brazed in accordance with qualified

procedures using performance-qualified welders and wel di ng operators.
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Procedures and wel ders shall be qualified in accordance with ASME BPV | X.
Wl di ng procedures qualified by others, and wel ders and wel di ng operators
qual i fied by anot her enployer nay be accepted as permitted by ASME B31. 1.
The Contracting O ficer shall be notified 24 hours in advance of tests, and
the tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply his assigned synbol near each weld he nmakes as
a permanent record.

1.4 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, and operation of the equi prment specified shall be
provi ded. The representative shall supervise the installing, adjusting,
and testing of the equipnrent.

1.5 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be protected fromthe
weat her, humidity and tenperature variations, dirt and dust, and other
cont am nant s.

PART 2 PRODUCTS
2.1 BO LERS

Each boiler shall have the output capacity in British thermal units per
hour (Btuh) as indicated when fired with the specified fuels. The boiler
shal |l be furnished conplete with the gas burning equi pnment, boiler fittings
and trim automatic controls, forced draft fan, electrical wring,

i nsul ation, piping connections, and protective jacket. The boiler shall be
conmpl etely assenbled and tested at the manufacturer's plant. Boiler
auxiliaries including fans, notors, drives, and simlar equipnent shall be
provided with at | east 10 percent excess capacity to allow for field
variations in settings and to conpensate for any unforeseen increases in
pressure | osses in appurtenant piping and ductwork. However, the boiler
safety devices shall not be sized for a 10 percent excess capacity. The
boiler and its accessories shall be designed and installed to permt ready
accessibility for operation, maintenance, and service. Boilers shall be
desi gned, constructed, and equi pped in accordance with ASME BPV I V. Each
boiler shall be of the condensing type and designed for water service as
specified herein. The boiler capacity shall be based on the ratings shown
in HYI-01 or as certified by the Anerican Boiler Manufacturers Association,
or American Gas Associ ation.

2.1.1 Condensi ng Boi l er

Each boiler shall be a self-contained packaged type, conplete with
accessories, mounted on a structural steel base or a steel base which is
integral to the boiler shell. Each boiler shall conformto the comercia
desi gn used by the manufacturer and shall permt free thermal expansion

wi t hout pl aci ng undue stress on any part of the boiler. Each boiler which
experiences the formati on of condensate within the flue gas shall be
specifically designed for condensing application. Each boiler shal

wi thstand the corrosive effects of condensate for each part which nay be in
contact with the condensate at all possible operating conditions. Each
boiler shall be provided with a separate air intake, exhaust, and
condensate drain. FEach boiler shall be designed to withstand the water
tenmperature differentials anticipated at the required operating conditions
wi t hout experiencing any damage due to thermal shock.
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2.

1.2 Modul ar Confi guration

Modul ar boil ers shall be of the condensing type. Mdul ar boilers shall have

the capability of independent operation. Upon failure of any nodule, the
remai ni ng nodul es shall be capabl e of operating at their designed capacity.
The size of the individual nodules shall be as indicated.

. 1.3 Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified
maxi mum conti nuous capacity w thout damage or deterioration to the boiler,
its setting, firing equipnment, or auxiliaries. The rated capacity shall be
the capacity at which the boiler will operate continuously while
mai ntai ning at | east the specified mninumefficiency. The boiler design
condi tions shall be as foll ows:

a. Boiler design pressure 30 psig.

b. Operating pressure at boiler outlet 20 psig.

c. Hot water tenperature 200 degrees F.

d. Tenperature differential between boiler discharge and system
return 20 degrees F.

e. Not Used.
f. Not Used.
g. Site elevation 1668 feet AMSL

h. Condensing boilers shall have an Annual Fuel Utilization
Efficiency of at |east 90 percent.

.2 FUEL BURNI NG EQUI PMENT

Boi |l er shall be designed to burn gas. Each boiler shall comply with
Federal , state, and | ocal emi ssion regul ations.

.3 NOT USED

.4 PUMPS AND GLYCOL/ WATER BARREL

4.1 Hot Water Circul ating Punps

Circul ating punps for hot water shall be electrically driven single-stage
centrifugal type and have a capacity not |ess than indicated. Hot water
circulating punps shall be the in-line circulating typesupported by the

pi ping on which installed . The punp shaft shall be constructed of
corrosion-resistant alloy steel, sleeve bearings and gl ands of bronze

desi gned to accommobdate a nmechani cal seal, and the housing of close-grained
cast iron. Punp seals shall be capable of wthstanding 240 degrees F
tenmperature w thout external cooling. The nmotor shall have sufficient
power for operation throughout the entire punp curve for the inpeller

di ameter provided, shall be of a type approved by the manufacturer of the
punp, shall be suitable for the available electric service, and shal
conformto the requirenents of paragraph ELECTRI CAL EQUI PMENT. Each punp
suction and di scharge connection shall be provided with a pressure gauge as
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2.

speci fi ed.

4.2 d ycol /Water-M x Punmp and Barrel for Filling Heating System

Punp shall have capacity indicated and shall have an electrical cord |ong
enough to be plugged into the 120 volt wall receptacle without requiring an
extension cord. Punp shall be suitable for punping the subject fluid and
shal | have enough head to be able to fill the entire heating system Hose
fittings shall be provided along with a hose to allow personnel to punp
fromthe barrel into the heating system s piping - such that personnel only
have to connect the hose ends and plug the electrical cord in to the
receptacle to start the filling/re-filling process. Barrel shall hold
fifty-five (55)gallons and shall be constucted of plastic nmaterial
appropriate for containing ethylene glycol and water.

.5 CCOLD WATER CONNECTI ONS

The backfl ow preventi on device shall be provided as indicated and in
compliance with Section 15400, PLUMVBI NG GENERAL PURPCSE. Cold water fill
connections shall be made to the water supply system as indicated.
Necessary pipe, fittings, and valves required for water connections between
the boiler and cold water main shall be provided as shown. The pressure
regul ating valve shall be of a type that will not stick or allow pressure
to build up on the Iow side. The valve shall be set to maintain a pressure
of approximately, 5 psi in excess of the static head on the system and
shall operate within a 2 psi tolerance regardl ess of cold water supply

pi ping pressure and wi thout objectionabl e noise under any condition of
operati on.

.6 RADI ATORS AND CONVECTORS

The radi ator and convector shall be the type and size indicated. The
supply and return connections shall be the sane size. Cast iron radiators
and nonferrous convectors shall be tested hydrostatically at the factory
and proved tight under a pressure of not |less than 100 psig. A certified
report of these tests shall be furnished in accordance with paragraph
SUBM TTALS.

.6.1 Ext ended- Surface, Steel, or Nonferrous Tube-Type Radiators

Radi ators shall consist of netal fins permanently bonded to steel or
nonferrous pipe cores, with threaded or sweat fittings at each end for
connecting to external piping. Radiators shall have capacities not |ess
than those indicated, determ ned in accordance with HYI-01. Radiators
shal | be equi pped with solid-front, slotted sloping-top cover grilles
fabricated from bl ack steel sheets not |ess than 16 gauge, independently
secured to masonry with brackets.

.6.2 Convectors

Convectors shall be constructed of cast iron or of nonferrous alloys, and
shal |l be installed where indicated. Capacity of convectors shall be as

i ndicated. Overall space requirenents for convectors shall not be greater
than the space provided. Convectors shall be conplete with heating

el ements and encl osi ng cabi nets having bottomrecircul ati ng openi ng, nanua
control damper and top supply grille. Convector cabinets shall be
constructed of black sheet steel not |ess than 20 gauge.
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2.6.3 Radi ators and Convectors Contro

The space tenperature shall be maintained automatically by regul ati ng water
flowto the radiators and convectors by the self contained, automatic
thernostatic radiator control val ves.

2.6.4 Radi at or Val ves

Automatic thernostatic radiator val ves shall be self-contained direct
sensor controlled nonelectric tenperature control valves. Valve bodies
shal | be constructed of chronme plated brass and shall be angle or straight
pattern as indicated, with threaded or brazed end connections. Valve disc
shal | be of ethylene propylene or conposition material. Thernostatic
operators shall be a nodul ating type consisting of a sensing unit counter
bal anced by a spring setting.

2.7 UNI T HEATERS

Heaters shall be as specified below, and shall have a heating capacity not
in excess of 125 percent of the capacity indicated.

2.7.1 Propel l er Fan Heaters

Heaters shall be designed for suspension and arranged for di scharge of air
as indicated. Casings shall be not less than 20 gauge bl ack steel and
finished with [ acquer or enanel. Suitable stationary deflectors shall be
provided to assure proper air and heat penetration capacity at floor |eve
based on established design tenperature. Suspension from heating pipes
will not be permitted. Fans for heaters shall operate at speeds not in
excess of 1,200 rpm except that units with 80,000 Btu output capacity or
| ess nay operate at speeds up to 1,800 rpm

2.7.2 Heating El ements

Heating coils and radiating fins shall be of suitable nonferrous alloy with
threaded fittings at each end for connecting to external piping. The
heating el ements shall be free to expand or contract w thout devel oping

| eaks and shall be properly pitched for drainage. The elenents shall be
tested under a hydrostatic pressure of 200 psig and a certified report of
the test shall be submtted to the Contracting Oficer. Coils shall be
suitable for use with water up to 250 degrees F

2.7.3 Mot or s
Mot ors shall be provided with NEMA 250 general purpose enclosure. Mbdtors
and notor controls shall otherw se be as specified in Section 16415A
ELECTRI CAL WORK, | NTERI OR

2.7.4 Mot or Swi t ches
Mot ors shall be provided with manual selection switches with "Of," and
"Aut omatic" positions and shall be equipped with thernmal overl oad
protection.

2.8 HEATI NG AND VENTI LATI NG UNI TS
Heating and ventilating units and associ ated equi prent shall be in

accordance with Section 15895A Al R SUPPLY, DI STRI BUTI ON, VENTILATI ON, AND
EXHAUST SYSTEM
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2.9 Al R HANDLI NG UNI TS

Air handling units and associ ated equi pnent shall be in accordance with
Section 15895A Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

2.10 FI TTI NGS AND ACCESSORI ES

Boiler fittings and accessories shall be installed with each boiler in
accordance with ASME BPV 1V, unless otherw se specified.

2.10.1 Direct Vents

Direct venting shall be used for condensing type boilers. Both the air
i ntake and exhaust vents shall be sized and | ocated as indicated on the
drawi ngs and as recommended by the boiler manufacturer. A separate
conbustion air intake vent and exhaust vent shall be provided for each
boi l er.

2.10.1.1 Conbustion Air |ntake Vent

The conbustion air intake piping shall be constructed of Schedule 40 PVC
per ASTM D 1784. The vent shall be suitable for the tenperature at the
boi | er conbustion air intake connection point. Each intake shall be
provi ded conplete with bird screen.

2.10.1.2 Exhaust Vent

The exhaust vent piping shall be constructed of Schedule 40 CPVC or
stainless steel confornming to UL 1738 and the boil er nmanufacturer's
reconmendations. Plastic materials polyetherinide (PEI) and

pol yet her sul fone (PES) are forbidden to be used for vent piping of
combusti on gases. The exhaust vent shall be suitable for the maxi num
antici pated boil er exhaust tenperature and shall w thstand the corrosive
effects of the condensate. A 0.3125 inch dianeter hole shall be provided
in the stack not greater than 6 inches fromthe boiler flue outlet for
sampling of the exit gases. A nmethod shall be provided to seal the hole to
prevent exhaust gases fromentering the boiler roomwhen sanples are not
bei ng taken. Each exhaust stack shall be provided conplete with bird
screen.

2.10.2 Expansi on Tank

The hot water pressurization systemshall include a diaphragmtype
expansi on tank which will acconmodate the expanded water of the system
generated within the normal operating tenperature range, limting the
pressure increase at all conponents in the systemto the maxi num al | owabl e
pressure at those conponents. The only air in the systemshall be the
permanent seal ed-in air cushion contained in the diaphragmtype tank. The
sizes shall be as indicated. The expansion tank shall be wel ded steel,
constructed, tested, and stamped in accordance with ASME BPV VIII Div 1 for
a working pressure of 125 psi and precharged to the m ni num operating
pressure. The tank's air chanber shall be fitted with an air charging

val ve and pressure gauge. The tank shall be supported by steel |egs or
bases for vertical installation or steel saddles for horizontal
installations. The tank shall have lifting rings and a drain connection.
Al'l conponents shall be suitable for a maxi mum operating tenperature of
250 degrees F.
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.10. 3 Ai r Separ at or

External air separation tank shall be steel, constructed, tested and
stanped in accordance with ASME BPV VIII Div 1 for a working pressure of
125 psi. The capacity of the air separation tank indicated is m nimum
.10.4 Filters

Filters shall conformto CID A-A-1419

.10.5 Foundation (Setting) Materials

.10.5.1 Fi rebrick

Firebrick shall be ASTM C 27 cl ass as recomrended by boil er manufacturer.
.10.5.2 Tile

Tile shall be ASTM C 34, G ade LBX

.10.5.3 I nsul ating Brick

I nsulating brick shall conply with ASTM C 155.

.10.5. 4 Refractory Mortar

Refractory mortar shall conply with ASTM F 1097

.10.5.5 Castabl e Refractories

Castabl e refractories shall be ASTM C 401. The m ni mum nodul us of rupture
for transverse strength shall be not |ess than 600 psi after being heat
soaked for 5 hours or nore at a tenperature in excess of 2500 degrees F
.10.6 St eel Sheets

.10.6.1 Gal vani zed Stee

Gal vani zed steel shall be ASTM A 653/ A 653M

.10.6.2 Uncoat ed Stee

Uncoat ed steel shall be ASTM A 366/ A 366M conposition, condition, and
finish best suited to the intended use. Gauge nunbers specified refer to
manuf acturer's standard gauge.

.10.7 Gasket s

Gaskets shall be nonasbestos material in accordance with ASVE B16. 21, ful
face or self-centering type. The gaskets shall be of the spiral wound type
with graphite filler nmaterial.

.10.8 Steel Pipe and Fittings

.10.8.1 Steel Pipe

St eel pipe shall be ASTM A 53/ A 53M Type E or S, Grade A or B, black
steel, standard wei ght.

SECTI ON 15569A Page 16



Construct Hydrant Fuel System M not AFB, North Dakota

2.10.8.2 Steel Pipe Fittings

Fittings shall have the manufacturer's trademark affixed in accordance wth
MBS SP-25 so as to permanently identify the manufacturer.

2.10.8.3 St eel Fl anges
Flanged fittings including flanges, bolts, nuts, bolt patterns, etc. shal
be in accordance with ASME B16.5 class 150 and shall have the nmanufacturers
trademark affixed in accordance with MSS SP-25. Flange material shal
conformto ASTM A 105/ A 105M Fl anges for high tenperature water systens
shal |l be serrated or raised-face type. Blind flange material shall conform
to ASTM A 516/ A 516M col d service and ASTM A 515/ A 515M for hot service.
Bolts shall be high strength or internmediate strength with materi al
conform ng to ASTM A 193/ A 193M

2.10.8.4 Wl ded Fittings
Wel ded fittings shall conformto ASTM A 234/ A 234M w t h WPA mar ki ng.
Buttwel ded fittings shall conformto ASME B16.9, and socket-wel ded fittings
shal |l conformto ASME B16. 11

2.10.8.5 Cast-lron Fittings

Fittings shall be ASME B16.4, Cass 125, type required to match connecting
pi pi ng.

2.10.8.6 Mal | eabl e-1ron Fittings
Fittings shall be ASME B16.3, type as required to match connecting pi ping.
2.10.8.7 Uni ons
Uni ons shall be ASME B16. 39, C ass 150.
2.10.8.8 Threads
Pi pe threads shall conformto ASME Bl.20.1
2.10.9 Copper Tubing and Fittings
2.10.9.1 Copper Tubi ng

Tubi ng shall be ASTM B 88, ASTM B 88M Type K or L. Adapters for copper
tubing shall be brass or bronze for brazed fittings.

2.10.9.2 Sol der-Joint Pressure Fittings
W ought copper and bronze solder-joint pressure fittings shall conformto
ASME B16.22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18 and ASTM B 828.

2.10.9.3 Flared Fittings

Cast copper alloy fittings for flared copper tube shall conformto ASME
B16. 26 and ASTM B 62.

2.10.9.4 Adapters

SECTI ON 15569A Page 17



Construct Hydrant Fuel System M not AFB, North Dakota

Adapters may be used for connecting tubing to flanges and to threaded ends
of valves and equi pnent. Extracted brazed tee joints produced with an
acceptabl e tool and installed as recommended by the manufacturer may be
used.

2.10.9.5 Threaded Fittings
Cast bronze threaded fittings shall conformto ASME B16. 15.

2.10.9.6 Brazing Materia
Brazing material shall conformto AWS A5. 8.

2.10.9.7 Brazi ng Fl ux
Flux shall be in paste or liquid formappropriate for use with brazing
material. Flux shall be as follows: |ead-free; have a 100 percent
flushabl e residue; contain slightly acidic reagents; contain potassium
borides, and contain fluorides. Silver brazing materials shall be in
accordance with AW A5. 8.

2.10.9.8 Sol der Materia
Sol der netal shall conformto ASTM B 32 95-5 tin-antinony.

2.10.9.9 Sol der Fl ux

Flux shall be either liquid or paste form non-corrosive and conformto
ASTM B 813.

2.10.10 Dielectric Waterways and Fl anges

Dielectric waterways shall have tenperature and pressure rating equal to or
greater than that specified for the connecting piping. Wterways shal

have netal connections on both ends suited to match connecting piping.
Dielectric waterways shall be internally lined with an insul ator
specifically designed to prevent current flow between dissinilar netals.
Dielectric flanges shall meet the performance requirements described herein
for dielectric waterways.

2.10.11 Pi pe Supports
Pi pe supports shall conformto MSS SP-58 and MSS SP-69.

2.10.12 Pi pe Expansi on

2.10.12.1 Expansi on Loops
Expansi on | oops and offsets shall provide adequate expansion of the main
straight runs of the systemwithin the stress limts specified in ASME B31. 1.
The | oops and offsets shall be cold-sprung and installed where indicated.
Pi pe gui des and anchors shall be provided as indicated.

2.10.13 Val ves
Val ves shall be C ass 125 and shall be suitable for the application.
Grooved ends per AWM C606 may be used for water service only. Valves in

nonboi |l er external piping shall neet the material, fabrication and
operating requirenents of ASME B31.1. The connection type of all valves
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shall match the sane type of connection required for the piping on which
install ed.

2.10.13.1 Gat e Val ves

Gate valves 2-1/2 inches and snaller shall conformto MSS SP-80 bronze
rising stem threaded, solder, or flanged ends. Gate valves 3 inches and
| arger shall conformto MSS SP-70 cast iron bronze trim outside screw and
yoke, flanged, or threaded ends.

2.10.13.2 d obe Val ves

G obe valves 2-1/2 inches and snaller shall conformto MSS SP-80, bronze,
threaded, soldered, or flanged ends. @ obe valves 3 inches and | arger
shall conformto MSS SP-85, cast iron, bronze trim flanged, or threaded
ends.

2.10.13.3 Check Val ves

Check valves 2-1/2 inches and smaller shall conformto MSS SP-80, bronze,
t hreaded, sol dered, or flanged ends. Check valves 3 inches and | arger
shall conformto MSS SP-71, cast iron, bronze trim flanged, or threaded
ends.

2.10.13.4  Angle Valves

Angl e val ves 2-1/2 inches and smaller shall conformto MSS SP-80 bronze,
threaded, sol dered, or flanged ends. Angle valves 3 inches and | arger
shall conformto MSS SP-85, cast iron, bronze trim flanged, or threaded
ends.

2.10.13.5 Bal | Val ves

Ball valves 1/2 inch and larger shall conformto MSS SP-72 or MsSS SP-110,
ductile iron or bronze, threaded, sol dered, or flanged ends.

2.10.13.6 Pl ug Val ves

Plug valves 2 in. and larger shall conformto MSS SP-78. Plug val ves
smal ler than 2 in. shall conformto ASME B16. 34.

2.10.13.7 Bal anci ng Val ves

Bal anci ng val ves shall have neter connections with positive shutoff val ves.
An integral pointer shall register the degree of valve opening. Valves
shall be calibrated so that flow rate can be determ ned when val ve openi ng
in degrees and pressure differential across valve is known. Each bal ancing
val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation. Valves shall be suitable for 250
degrees F tenperature and working pressure of the pipe in which install ed.
Val ve bodi es shall be provided with tapped openi ngs and pi pe extensions
with shutoff val ves outside of pipe insulation. The pipe extensions shal
be provided with quick connecting hose fittings for a portable neter to
neasure the pressure differential. One portable differential neter shal

be furnished. The neter suitable for the operating pressure specified
shal |l be conplete with hoses, vent, and shutoff valves, and carrying case.
In lieu of the balancing valve with integral netering connections, a bal
val ve or plug valve with a separately installed orifice plate or venturi
tube may be used for bal anci ng.
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2.10.13.8 Aut omati ¢ Fl ow Control Val ves

In lieu of the specified bal ancing val ves, automatic flow control val ves
nmay be provided to maintain constant flow and shall be designed to be
sensitive to pressure differential across the valve to provide the required
openi ng. Valves shall be selected for the flow required and provided with
a permanent nameplate or tag carrying a permanent record of the
factory-determned flow rate and fl ow control pressure |levels. Valves
shall control the floww thin 5 percent of the tag rating. Valves shall be
sui tabl e for the naxi mum operating pressure of 125 psi or 150 percent of
the system operating pressure, whichever is greater. Were the avail able
system pressure i s not adequate to provide the m ni mum pressure
differential that still allows flow control, the system punp head
capability shall be increased. Valves shall be suitable for 250 degrees F
tenmperature service. Valve materials shall be sanme as specified for the
heating system check, globe, angle, and gate valves. Valve operator shal
be the electric notor type or pneunatic type as applicable. Valve operator
shal | be capable of positive shutoff against the system punp head. Valve
bodi es shall be provided with tapped openings and pi pe extensions wth
shut of f val ves outside of pipe insulation. The pipe extensions shall be
provided with quick connecting hose fittings for a portable neter to
neasure the pressure differential across the automatic flow control val ve.
A portable neter shall be provided with accessory kit as recomrended for
the project by the automatic val ve manufacturer.

2.10.13.9 Butterfly Val ves

Butterfly valves shall be 2-flange type or lug wafer type, and shall be
bubbl etight at 150 psig. Valve bodies shall be cast iron, nmalleable iron,
or steel. ASTM A 167, Type 404 or Type 316, corrosion resisting stee
stems, bronze, or corrosion resisting steel discs, and synthetic rubber
seats shall be provided. Valves smaller than 8 inches shall have
throttling handles with a m ni nrum of seven | ocking positions. Valves 8
inches and larger shall have totally enclosed nanual gear operators wth
adj ust abl e bal ance return stops and position indicators. Valves in
insulated lines shall have extended neck to acconmpdate insul ation

t hi ckness.

2.10.13.10 Drai n val ves

Drain val ves shall be provided at each drain point of blowdown as
recomrended by the boiler manufacturer. Piping shall conformto ASME BPV |V
and ASTM A 53/ A 53M

2.10.13.11 Saf ety Val ves

Saf ety val ves shall have steel bodies and shall be equi pped with
corrosion-resistant trimand val ve seats. The valves shall be properly

gui ded and shall be positive closing so that no | eakage can occur.

Adj ust ment of the desired back-pressure shall cover the range between 2 and
10 psig. The adjustnment shall be nade externally, and any shafts extendi ng
through the val ve body shall be provided with adjustable stuffing boxes
havi ng renewabl e packing. Boiler safety valves of proper size and of the
requi red number, in accordance with ASME BPV |1V, shall be installed so that
the discharge will be through piping extended to a | ocation as indicated.
Each di scharge pipe for hot water service shall be pitched away fromthe
val ve seat.
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2.

10. 14 Strai ners

Basket and "Y" type strainers shall be the same size as the pipelines in
which they are installed. The strainer bodies shall be heavy and durabl e,
fabricated of cast iron, and shall have bottons drilled and tapped with a
gate val ve attached for bl owdown purposes. Strainers shall be designed for
125 psig service and 200 degrees F. The bodies shall have arrows clearly
cast on the sides indicating the direction of flow Each strainer shall be
equi pped with an easily renovabl e cover and sedi nent screen. The screen
shal | be nade of 22 gauge nonel with small perforations nunbering not |ess
than 400 per square inch to provide a net free area through the basket of
at least 3.30 tinmes that of the entering pipe. The flow shall be into the
screen and out through the perforations.

.10. 15 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shutoff valve. Mninumdia
size shall be 3-1/2 inches. A pressure gauge shall be provided for each
boiler in a visible location on the boiler. Pressure gauges shall be
provided with readings in Kpa and psi. Pressure gauges shall have an
indicating pressure range that is related to the operating pressure of the
fluid in accordance with the follow ng table:

Operating Pressure (kPA) Pressure Range (kPA)
519-1030 0- 1400
105-518 0- 690

14- 104 0-210 (retard)

Qperating Pressure (psi) Pressure Range (psi)

76- 150 0- 200

16- 75 0-100

2-15 0-30 (retard)
2.10. 16 Ther nonet ers

2.

Thernoneters shall be provided with wells and separabl e corrosi on-resi stant
steel sockets. Thernoneters for inlet water and outlet water for each hot
wat er boiler shall be provided in a visible location on the boiler.
Thernoneters shall have brass, malleable iron, or alum numalloy case and
franme, clear protective face, permanently stabilized glass tube with
indicating-fluid colum, white face, black nunbers, and a mininum9 inch
scale. The operating range of the thernonmeters shall be 0-100 degrees
centigrade (32 - 212 degrees Fahrenheit). The thernoneters shall be
provided with readings in degrees centigrade and Fahrenheit.

.10. 17 Air Vents

.10.17.1 Manual Air Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for the
pressure rating of the piping systemand furnished with threaded plugs or
caps.

11 ELECTRI CAL EQUI PMENT
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El ectric notor-driven equi pment shall be provided conplete with notors,
notor starters, and necessary control devices. Electrical equipnment, notor
control devices, notor efficiencies and wiring shall be as specified in
Section 16415A ELECTRI CAL WORK, | NTERIOR. Mdtors which are not an integra
part of a packaged boiler shall be rated for standard efficiency service.
Motors which are an integral part of the packaged boiler shall be the

hi ghest efficiency avail abl e by the nmanufacturer of the packaged boil er.
Mot or starters shall be provided conplete with properly sized therma

overl oad protections and other appurtenances necessary for the notor
control specified. Starters shall be furnished in general purpose

encl osures. Manual or autonmatic control and protective or signal devices
required for the operation specified and any control wiring required for
controls and devices but not shown shall be provided.

2.11.1 Mot or Rati ngs

Motors shall be suitable for the voltage and frequency provided. Motors
1/2 hp and | arger shall be three-phase, unless otherw se indicated. Modtors
shal | be of sufficient capacity to drive the equipnment at the specified
capacity w thout exceeding the naneplate rating on the notor.

2.11.2 Mot or Control s

Mot or controllers shall be provided conplete with properly sized thernal
overl oad protection. Mnual or automatic control and protective or signa
devices required for the operation specified and any wiring required to
such devices shall be provided. Were two-speed or variabl e-speed motors
are indicated, solid-state variabl e-speed controllers may be provided to
acconplish the sane function. Solid state variable speed controllers shal
be utilized for fractional through 10 hp ratings. Adjustable frequency
drives shall be used for |arger notors.

2.12 I NSULATI ON

Shop and field-applied insulation shall be as specified in Section 15080A
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.13 TOCOLS

Special tools shall be furnished. Special tools shall include uncommon
tool s necessary for the operati on and nmi nt enance of boilers, burners,
punps, fans, controls, neters, special piping systens, and other equi pnent.

Smal | hand tools shall be furnished within a suitable cabinet, nounted
where directed.

2.13.1 Not Used.
2.13.2 Tube d eaner

If a watertube boiler is being furnished, a water-driven tube cleaner with
three rotary cutters and rotary wire brush conplete with the necessary

| ength of arnmored water hose, valves, and other appurtenances necessary for
operation shall be provided. Tube cleaner and rotary brush shall be

provi ded for each size of water tube in the boiler, with one extra set of
cutters for each size cleaner. Necessary valves and fittings shall be
provided to pernmit ready connection of the cleaner hose to a high-pressure
punp for cold water supply to operate the cl eaner.

2.13.3 Tube Brush
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If a firetube boiler is being furnished, a tube brush, with steel bristles
and jointed handle of sufficient length to clean full length of firetubes,
shal | be provided.

2.13.4 W enches

W enches shall be provided as required for specialty fittings such as
manhol es, handhol es, and cl eanouts. One set of extra gaskets shall be
provided for all manhol es and handhol es, for punp barrels, and other
simlar itens of equipnent. Gaskets shall be packaged and properly

i dentified.

2.14 BO LER WATER TREATMENT

Et hyl ene gl ycol shall be provided by the contractor. The entire hot water
system including all piping, eguipnent, and appurtenances, shall be filled
with a solution of 50 percent ethylene glycol and 50 percent water (by

vol une). This solution shall be added after all pressure testing and

cl eani ng of piping systens has been satisfactory conpleted and prior to
testing and bal anci ng of the systens.

2.14.1 Chem cal Shot Feeder

A shot feeder shall be provided as indicated. Shot feeder shall be rated
for 125 psig internal pressure.

2.14.2 Chem cal Piping
The piping and fittings shall be constructed of stee
2.14.3 Test Kits

One test kit of each type required to determine the water quality as
outlined within the operation and mai nt enance manual s shall be provided.

PART 3 EXECUTI ON
3.1 ERECTI ON OF BAO LER AND AUXI LI ARY EQUI PMENT

Boil er and auxiliary equi pnent shall be installed in accordance with
manufacturer's witten instructions. Boiler supports shall pernt free
expansi on and contraction of each portion of the boiler wthout placing
undue stress on any part of the boiler or setting.

3.2 Pl PI NG | NSTALLATI ON

Unl ess ot herwi se specified, nonboiler external pipe and fittings shal
conformto the requirenents of ASME B31.1. Pipe installed shall be cut
accurately to suit field conditions, shall be installed w thout springing
or forcing, and shall properly clear w ndows, doors, and other openings.
Cutting or other weakening of the building structure to facilitate piping
installation will not be permitted. Pipes shall be free of burrs, oil
grease and other foreign material and shall be installed to permt free
expansi on and contraction w thout damaging the building structure, pipe,
pi pe joints, or pipe supports. Changes in direction shall be nade with
fittings, except that bending of pipe 4 inches and smaller will be
permtted provided a pipe bender is used and w de sweep bends are forned.
The centerline radius of bends shall not be less than 6 dianeters of the
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pi pe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Unless otherw se indicated, horizonta
supply mains shall pitch down in the direction of floww th a grade of not
less than 1 inch in 40 feet. Open ends of pipelines and equi pnment shal
be properly capped or plugged during installation to keep dirt or other
foreign materials out of the systens. Pipe not otherw se specified shal
be uncoated. Unless otherw se specified or shown, final connections to
equi prrent shall be nade with mall eabl e-iron unions for steel pipe 2-1/2
inches or less in diameter and with flanges for pipe 3 inches or nore in
dianeter. Unions for copper pipe or tubing shall be brass or bronze.
Reducing fittings shall be used for changes in pipe sizes. In horizontal
hot water lines, reducing fittings shall be eccentric type to nmaintain the
top of the lines at the same level to prevent air binding.

3.2.1 Hot Water Piping and Fittings

Pi pe shall be black steel or copper tubing. Fittings for steel piping
shal |l be black malleable iron or cast iron to suit piping. Fittings

adj acent to valves shall suit valve material. G ooved nechanical fittings
will not be allowed for water tenperatures above 230 degrees F

3.2.2 Vent Piping and Fittings

Vent piping shall be black steel. Fittings shall be black nalleable iron
or cast iron to suit piping.

3.2.3 Gauge Pi ping
Pi pi ng shall be copper tubing.
3.2. 4 Joints

Joi nts between sections of steel pipe and between steel pipe and fittings
shal | be threaded, grooved, flanged or wel ded as indicated or specified.
Except as otherwi se specified, fittings 1 inch and snaller shall be
threaded; fittings 1-1/4 inches and up to but not including 3 inches shal
be either threaded, grooved, or welded; and fittings 3 inches and |arger
shall be either flanged, grooved, or welded. Pipe and fittings 1-1/4 inches
and |l arger installed in inaccessible conduit or trenches beneath concrete
floor slabs shall be welded. Connections to equipnent shall be nmade with
bl ack mal | eabl e-iron unions for pipe 2-1/2 inches or snaller in dianeter
and with flanges for pipe 3 inchesinches or larger in dianmeter. Joints
bet ween sections of copper tubing or pipe shall be flared, soldered, or
brazed.

3.2.4.1 Thr eaded Joints

Threaded joints shall be made with tapered threads properly cut and shal
be nmade perfectly tight with a stiff mixture of graphite and oil or with
pol ytetrafl uoroet hyl ene tape applied to the male threads only and in no
case to the fittings.

3.2.4.2 Wel ded Joints

Wl ded joints shall be in accordance with paragraph GENERAL REQUI REMENTS
unl ess otherw se specified. Changes in direction of piping shall be made
with welding fittings only; mtering or notching pipe to form el bows and
tees or other simlar type construction will not be permtted. Branch
connections may be nmade with either welding tees or forged branch outl et
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fittings, either being acceptable without size limtation. Branch outl et
fittings, where used, shall be forged, flared for inproved fl ow
characteristics where attached to the run, reinforced agai nst externa
strains, and designed to withstand full pipe bursting strength. Socket
weld joints shall be assenbled so that the space between the end of the
pi pe and the bottom of the socket is no less than 1/16 i nch and no nore
than 1/8 inch.

3.2.4.3 Fl ared and Brazed Copper Pipe and Tubi ng

Tubi ng shall be cut square, and burrs shall be renmpbved. Both inside of
fittings and outside of tubing shall be cleaned thoroughly with sand cloth
or steel wire brush before brazing. Annealing of fittings and hard-drawn
tubing shall not occur when maki ng connections. Installation shall be nade
in accordance with the manufacturer's recommendations. Mtering of joints
for el bows and notching of straight runs of pipe for tees will not be
permitted. Brazed joints shall be made in confornance with AW B2.2, MsSS
SP-73, and CDA Tube Handbook with flux. Copper-to-copper joints shal

i nclude the use of copper-phosphorous or copper-phosphorous-silver brazing
metal w thout flux. Brazing of dissimlar nmetals (copper to bronze or
brass) shall include the use of flux with either a copper-phosphorous,
copper - phosphorous-silver or a silver brazing filler netal. Joints for
flared fittings shall be of the conpression pattern. Swing joints or

of fsets shall be provided in all branch connections, mains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short |engths of pipe or tubing. Flared or brazed copper
tubing to pipe adapters shall be provided where necessary for joining
threaded pi pe to copper tubing.

3.2.4.4 Sol dered Joints
Sol dered joints shall be nade with flux and are only acceptable for lines 2
inches and snaller. Soldered joints shall conformto ASME B31.5 and CDA
Tube Handbook.

3.2.4.5 Copper Tube Extracted Joint

An extruded mechanical tee joint may be nmade in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni mum hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng inserted beyond the depth of the extracted joint, dinpled depth stops
shal | be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler metal. Sol dered
joints will not be permtted.

3.2.5 Fl anges and Uni ons

Fl anges shall be faced true, provided with 1/16 inch thick gaskets, and
made square and tight. Were steel flanges mate with cast-iron flanged
fittings, valves, or equipnent, they shall be provided with flat faces and
full face gaskets. Union or flange joints shall be provided in each |line

i medi ately preceding the connection to each piece of equipnent or nmateria
requi ri ng mai ntenance such as coils, punps, control valves, and other
simlar items. Dielectric pipe unions shall be provided between ferrous
and nonferrous piping to prevent galvanic corrosion. The dielectric unions
shal | have metal connections on both ends. The ends shall be threaded,
flanged, or brazed to match adjacent piping. The netal parts of the union
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shal | be separated so that the electrical current is below 1 percent of the
gal vani c current which would exi st upon netal -to-metal contact. Gaskets,

fl anges, and unions shall be installed in accordance with nmanufacturer's
recomrendat i ons.

3.2.6 Branch Connecti ons
3.2.6.1 Branch Connections for Hot Water Systens

Branches fromthe main shall pitch up or down as shown to prevent air
entrapnent. Connections shall ensure unrestricted circulation, elimnate
air pockets, and permt conplete drainage of the system Branches shal
pitch with a grade of not less than 1 inch in 10 feet. When indicated,
special flow fittings shall be installed on the nmains to bypass portions of
the water through each radiator. Special flow fittings shall be standard
catal og products and shall be installed as recomended by the manufacturer.

3.2.7 Fl ared, Brazed, and Sol dered Copper Pi pe and Tubi ng

Copper tubing shall be flared, brazed, or soldered. Tubing shall be cut
square, and burrs shall be renmoved. Both inside of fittings and outside of
tubing shall be cleaned thoroughly with sand cloth or steel wire brush
before brazing. Annealing of fittings and hard-drawn tubing shall not

occur when naking connections. Installation shall be made in accordance
with the manufacturer's recommendations. Mtering of joints for el bows and
not ching of straight runs of pipe for tees will not be permtted. Joints

for flared fittings shall be of the conpression pattern. Sw ng joints or
of fsets shall be provided on branch connections, nmains, and risers to
provi de for expansion and contraction forces w thout undue stress to the
fittings or to short |engths of pipe or tubing. Pipe adapters shall be
provi ded where necessary for joining threaded pi pe to copper tubing.
Brazed joints shall be made in conformance with MSS SP-73, and CDA Tube
Handbook. Copper-to-copper joints shall include the use of
copper - phosphor ous or copper-phosphorous-silver brazing netal w thout fl ux.
Brazing of dissimlar netals (copper to bronze or brass) shall include the
use of flux with either a copper-phosphorous, copper-phosphorous-silver, or
a silver brazing filler metal. Soldered joints shall be nmade with flux and
are only acceptable for lines 2 inches or smaller. Soldered joints shal
conformto ASME B31.5 and shall be in accordance with CDA Tube Handbook.

3.2.8 Copper Tube Extracted Joint

An extracted nechanical tee joint may be nade in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni num hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng inserted beyond the depth of the extracted joint, dinpled depth stops
shal | be provided. The branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shall be brazed
usi ng a copper phosphorous classification brazing filler metal. Sol dered
joints will not be permtted.

3.2.9 Supports

Hangers used to support piping 2 inches and larger shall be fabricated to
permt adequate adjustnent after erection while still supporting the | oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenent, and to prevent buckling,
swayi ng, and undue strain. Piping subjected to vertical novenent when
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operating tenperatures exceed anbi ent tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers.
Thr eaded rods which are used for support shall not be formed or bent.

3.2.9.1

3.2.9.2

Not Used.

Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein

a.

b

Types 5, 12, and 26 shall not be used.

Type 3 shall not be used on insul ated pi pe which has a vapor
barrier. Type 3 may be used on insul ated pipe that does not have
a vapor barrier if clanped directly to the pipe, if the clanp
bott om does not extend through the insulation, and if the top
clanmp attachnent does not contact the insulation during pipe
novenent .

Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustnent may be
used if they otherw se neet the requirenents for Type 18 inserts.

Type 19 and 23 C-clanps shall be torqued per M5SS SP-69 and have
both | ocknuts and retaining devices furni shed by the manufacturer

Field fabricated Cclanp bodies or retaining devices are not
accept abl e.

Type 20 attachnents used on angl es and channel s shall be furnished
wi th an added mal | eabl e-iron heel plate or adapter

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Hori zontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 5 feet apart at val ves.

Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, and at intervals of not nore than 15 feet, not nore
than 8 feet fromend of risers, and at vent term nations.

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided where required to
al |l ow | ongi tudi nal pi pe nmovenent. Lateral restraints shall be
provided as required. Slide materials shall be suitable for the
system operating tenperatures, atnospheric conditions, and bearing
| oads encount er ed.

(1) Were steel slides do not require provisions for restraint of
| ateral movenent, an alternate guide nmethod nay be used. On

pi ping 4 inches and | arger, a Type 39 saddle may be wel ded to the
pi pe and freely rested on a steel plate. On piping under 4

i nches, a Type 40 protection shield may be attached to the pipe or
insulation and freely rested on a steel slide plate.
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(2) Were there are high systemtenperatures and welding to
piping is not desirable, the Type 35 guide shall include a pipe
cradl e welded to the guide structure and strapped securely to the
pi pe. The pipe shall be separated fromthe slide material by at

| east 4 inches or by an anpbunt adequate for the insulation

whi chever is greater.

j. Except for Type 3, pipe hangers on horizontal insulated pipe shal
be the size of the outside diameter of the insulation

k. Piping in trenches shall be supported as indicated.

. Structural steel attachments and brackets required to support
pi pi ng, headers, and equi pnent, but not shown, shall be provided
under this section. Material and installation shall be as
speci fied under Section 05120a STRUCTURAL STEEL. Pi pe hanger
| oads suspended from steel joist between panel points shall not
exceed 50 pounds. Loads exceedi ng 50 pounds shall be suspended
from panel points.

3.2.9.3 Mul ti ple Pipe Runs

In the support of multiple pipe runs on a comopn base nenber, a clip or
clanp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenber shall not exceed the hanger and support
spacing required for any individual pipe in the nultiple pipe run. The
clips or clanps shall be rigidly attached to the commpbn base nenber. A
clearance of 1/8 inch shall be provided between the pipe insulation and the
clip or clanp for piping which may be subjected to thermal expansion.

3.2.10 Anchor s

Anchors shall be provided where necessary to |ocalize expansion or to
prevent undue strain on piping. Anchors shall consist of heavy stee
collars with lugs and bolts for clanping and attachi ng anchor braces,

unl ess otherwi se indicated. Anchor braces shall be installed in the nost
effective manner to secure the desired results, using turnbuckl es where
required. Supports, anchors, or stays shall not be attached where they
will injure the structure or adjacent construction during installation or
by the wei ght of expansion of the pipeline.

3.2.11 Val ves

Val ves shall be installed where indicated, specified, and required for
functioning and servicing of the systens. Valves shall be safely

accessi ble. Swing check valves shall be installed upright in horizonta
lines and in vertical lines only when flowis in the upward direction.
Gate and gl obe val ves shall be installed with stens horizontal or above.
Val ves to be brazed shall be disassenbled prior to brazing and all packing
renoved. After brazing, the valves shall be allowed to cool before
reassenbl i ng.

3.2.12 Pi pe Sl eeves
Pi pe passing through concrete or masonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of

construction. A waterproofing clanmping flange shall be installed as
i ndi cated where nenbranes are involved. Sleeves shall not be installed in
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structural nenbers except where indicated or approved. Rectangular and
squar e openi ngs shall be as detailed. Each sleeve shall extend through its

respective wall, floor, or roof. Sleeves through walls shall be cut flush
with wall surface. Sleeves through floors shall be cut flush with floor
surface . Sleeves through roofs shall extend above the top surface of roof

at least 6 inches for proper flashing or finishing. Unless otherw se
i ndi cated, sleeves shall be sized to provide a mninumcl earance of 1/4 inch
bet ween bare pi pe and sl eeves or between jacket over insulation and
sl eeves. Sleeves in waterproofing nenbrane floors, bearing walls, and wet
areas shall be galvani zed steel pipe or cast-iron pipe. Sleeves in
nonbearing walls, floors, or ceilings may be gal vani zed steel pipe,
cast-iron pipe, or galvanized sheet netal with | ock-type | ongitudi nal seam
Except in pipe chases or interior walls, the annular space between pipe
and sl eeve or between jacket over insulation and sleeve in nonfire rated
wal | s shall be sealed as indicated and specified in Section 07900a JO NT
SEALI NG Metal jackets shall be provided over insulation passing through
exterior walls, firewalls, fire partitions, floors, or roofs.

a. Metal jackets shall not be thinner than 0.006 inch thick al uni num
if corrugated, and 0.016 inch thick alum num if snooth.

b. Metal jackets shall be secured with alum numor stainless stee
bands not less than 3/8 inch wide and not nore than 8 inches
apart. Wen penetrating roofs and before fitting the netal jacket
into place, a 1/2 inch wide strip of sealant shall be run
vertically along the inside of the Iongitudinal joint of the neta
jacket froma point below the backup material to a m ni mum hei ght
of 36 inches above the roof. |If the pipe turns fromvertical to
hori zontal, the sealant strip shall be run to a point just beyond
the first el bow. \Wien penetrating waterproofing nenbrane for
floors, the nmetal jacket shall extend froma point below the
back-up material to a mni num di stance of 2 inches above the
flashing. For other areas, the netal jacket shall extend froma
poi nt bel ow the backup naterial to a point 12 i nches above
material to a mninumdistance of 2 inches above the flashing.

For other areas, the netal jacket shall extend froma point bel ow
t he backup material to a point 12 inches above the floor; when
passi ng through walls above grade, the jacket shall extend at

| east 4 inches beyond each side of the wall.

3.2.12.1 Pi pes Passi ng Through Waterproofi ng Menbranes

In addition to the pipe sleeves referred to above, pipes passing through
wat er pr oof i ng menbranes shall be provided with a 4 pound |l ead flashing or a
16 ounce copper flashing, each within an integral skirt or flange.

Fl ashing shall be suitably fornmed, and the skirt or flange shall extend not
| ess than inches fromthe pipe and shall set over the nenbrane in a
trowel ed coating of bitum nous cenent. The flashing shall extend above the
roof or floor a mninmumof 10 inches. The annul ar space between the
flashing and the bare pipe or between the flashing and the

net al -j acket -covered insul ation shall be sealed as indicated. Pipes up to
and including 10 inchesin dianeter which pass through waterproofing
nmenbrane may be installed through a cast-iron sleeve with caul king recess,
anchor lugs, flashing clanp device, and pressure ring with brass bolts.

Wat er proofi ng nmenbrane shall be clanmped into place and seal ant shall be

pl aced in the caul ki ng recess.

3.2.12.2 Optional Mbdul ar Mechani cal Seal ing Assenbly
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At the option of the Contractor, a nodul ar nmechani cal type sealing assenbly
may be installed in the annul ar space between the sleeve and conduit or
pipe in lieu of a waterproofing clanmping flange and caul ki ng and seal i ng
speci fied above. The seals shall include interlocking synthetic rubber

i nks shaped to continuously fill the annular space between the

pi pe/conduit and sl eeve with corrosion-protected carbon steel bolts, nuts,
and pressure plates. The links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure plate under
each bolt head and each nut. After the seal assenmbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the

pi pe/conduit and the sleeve. Each seal assenbly shall be sized as
recormmended by the manufacturer to fit the pipe/conduit and sl eeve invol ved.

3.2.12.3 Optional Counterfl ashing

As alternates to caul king and sealing the annul ar space between the pipe
and flashing or netal -jacket-covered insulation and fl ashi ng,
counterflashing may consi st of standard roof coupling for threaded pipe up
to 6 inches in dianmeter, |ead flashing sleeve for dry vents with the sl eeve
turned down into the pipe to forma waterproof joint, or a tack-wel ded or
banded-netal rain shield around the pipe, sealed as indicated.

3.2.12. 4 Fire Sea

VWere pipes pass through firewalls, fire partitions, or floors, a fire sea
shal | be provided as specified in Section 07840a FlI RESTOPPI NG

3.2.13 Bal anci ng Val ves
Bal anci ng val ves shall be installed as indicated.
3.2.14 Ther noneter Wl ls

A thernoneter well shall be provided in each return line for each circuit
inmlticircuit systens.

3.2.15 Air Vents

Air vents shall be installed where shown or directed. Air vents shall be
installed in piping at all system high points. The vent shall remain open
until water rises in the tank or pipe to a predeterm ned | evel at which
time it shall close tight. An overflow pipe fromthe vent shall be run to
a point designated by the Contracting Officer's representative. The inlet
to the air vent shall have a gate valve or ball valve.

3.2.16 Escut cheons

Escut cheons shall be provided at all finished surfaces where exposed

pi ping, bare or insulated, passes through floors, walls, or ceilings except
in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be chromumplated iron or
chrom um pl ated brass, either one-piece or split pattern, held in place by
internal spring tension or setscrews.

3.2.17 Dr ai ns

A drain connection with a 1 inch gate valve or 3/4 inch hose bib shall be
installed at the |lowest point in the return main near the boiler. In
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addition, threaded drain connections with threaded cap or plug shall be
installed on the heat exchanger coil on each unit heater or unit ventil ator
and wherever required for thorough draining of the system

3.2.18 Strai ner Bl ow Down Pi pi ng

Strai ner bl owdown connections shall be fitted with a black steel bl ow down
pi peline routed to an accessible |ocation and provided with a bl ow down
val ve.

3.2.19 Direct Venting for Conbustion Intake Air and Exhaust Air

The intake air and exhaust vents shall be installed in accordance with NFPA
54 and boil er nmanufacturer's recommendations. The exhaust vent shall be
sloped 1/4 inch per ft toward the boiler's flue gas condensate collection
poi nt .

3.3 GAS FUEL SYSTEM

Gas piping, fittings, valves, regulators, tests, cleaning, and adjustnents
shall be in accordance with the Section 15190A GAS Pl PI NG SYSTEMS. NFPA 54
shal |l be conplied with unless otherw se specified. Burners, pilots, and
all accessories shall be listed in UL Gas&0 | Dir. The fuel system shal

be provided with a gas tight, nmanually operated, UL |listed stop val ve at
the gas-supply connections, a gas strainer, a pressure regulator, pressure
gauges, a burner-control valve, a safety shutoff valve suitable for size of
burner and sequence of operation, and other conponents required for safe,
efficient, and reliable operation as specified. Approved permanent and
ready facilities to permt periodic valve | eakage tests on the safety
shut of f val ve or val ves shall be provided.

3.4 COLOR CODE MARKI NG AND FI ELD PAI NTI NG

Col or code marking of piping shall be as specified in Section 09900A

PAI NTI NG GENERAL. Ferrous netal not specified to be coated at the factory
shal | be cl eaned, prepared, and painted as specified in Section 09900A

PAI NTI NG GENERAL. Exposed pi pe covering shall be painted as specified in
Section 09900A PAI NTI NG, GENERAL. Al um num sheath over insul ation shal

not be painted.

3.5 TEST OF BACKFLOW PREVENTI ON ASSEMBLI ES

Backf| ow prevention assenblies shall be tested in accordance with Section
15400, PLUMBI NG GENERAL PURPCSE

3.6 HEATI NG SYSTEM TESTS

Before any covering is installed on pipe or heating equi pnent, the entire
heating system s piping, fittings, and terminal heating units shall be
hydrostatically tested and proved tight at a pressure of 1-1/2 tines the
desi gn working pressure, but not less than 100 psi. Before pressurizing
systemfor test, itens or equipnent (e.g., vessels, punps, instrunents,
controls, relief valves) rated for pressures below the test pressure shal
be bl anked of f or replaced with spool pieces. Before balancing and fina
operating test, test blanks and spool pieces shall be renoved; and
protected instruments and equi prent shall be reconnected. Wth equi pnent
items protected, the systemshall be pressurized to test pressure.
Pressure shall be held for a period of tinme sufficient to inspect all

wel ds, joints, and connections for |eaks, but not less than 2 hours. No
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| oss of pressure will be allowed. Leaks shall be repaired and repaired
joints shall be retested. Repair joints shall not be allowed under the

floor for floor radiant heating systens. |If a leak occurs in tubing
| ocated under the floor in radiant heating systens, the entire zone that is
| eaking shall be replaced. |If any repair is nmade above the floor for fl oor

radi ant heating systens, access shall be provided for the installed joint.
Caul king of joints shall not be permitted. Systemshall be drained and
after instrunents and equi pment are reconnected, the system shall be
refilled with service medi um and maxi mum operati ng pressure applied. The
pressure shall be held while inspecting these joints and connections for
| eaks. The leaks shall be repaired and the repaired joints retested. Upon
conpl etion of hydrostatic tests and before acceptance of the installation,
the Contractor shall balance the heating system and operating tests
required to denonstrate satisfactory functional and operational efficiency
shal |l be performed. The operating test shall cover a period of at |east 24
hours for each system and shall include, as a minimum the follow ng
specific information in a report, together with conclusions as to the
adequacy of the system

a. Certification of bal ancing.

b. Time, date, and duration of test.

c. Qutside and inside dry bulb tenperatures.

d. Tenperature of hot water supply |eaving boiler

e. Tenperature of heating return water fromsystemat boiler inlet.

f. Quantity of water feed to boiler

g. Boiler make, type, serial number, design pressure, and rated
capacity.

h. Fuel burner nmake, nodel, and rated capacity; ammeter and voltneter
readi ngs for burner notor.

i. Girculating punp make, nodel, and rated capacity, and ameter and
vol tmeter readings for punp notor during operation.

j. Flue-gas tenperature at boiler outlet.
k. Percent carbon dioxide in flue-gas.
I. Gade or type and calorific value of fuel
m  Not Used.
n. Not Used.
0. Quantity of water circulated.
p. Quantity of fuel consuned.
g. Stack em ssion pollutants concentration
I ndicating instruments shall be read at hal f-hour intervals unless

otherw se directed. The Contractor shall furnish all instrunents,
equi pnent, and personnel required for the tests and bal ancing. Fuels,
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water, and electricity shall be obtained as specified in the SPECI AL
CONTRACT REQUI REMENTS. (Operating tests shall denonstrate that fuel burners
and conbustion and safety controls neet the requirenents of ASME CSD- 1

3.7 CLEAN NG
3.7.1 Boi | ers and Pi pi ng

After the hydrostatic tests have been made and before the systemis

bal anced and operating tests are perfornmed, the boilers and feed water

pi ping shall be thoroughly cleaned by filling the systemw th a solution
consisting of either 1 pound of caustic soda or 1 pound of trisodi um
phosphate per 50 gallons of water. The proper safety precautions shall be
observed in the handling and use of these chem cals. The water shall be
heated to approximately 150 degrees F and the solution circulated in the
systemfor a period of 48 hours. The systemshall then be drained and
thoroughly flushed out with fresh water. Strainers and val ves shall be
thoroughly cleaned. Prior to operating tests, air shall be renoved from
all water systens by operating the air vents.

3.7.2 Heating Units

I nsi de space heating equi pnent, ducts, plenuns, and casing shall be
thoroughly cl eaned of debris and blown free of small particles of rubbish
and dust and then vacuum cl eaned before installing outlet faces. Equipnent
shall be wi ped clean, with all traces of oil, dust, dirt, or paint spots
renoved. Tenporary filters shall be provided for fans that are operated
during construction, and new filters shall be installed after construction
dirt has been renmoved fromthe building, and the ducts, plenum casings,
and other itens specified have been vacuum cl eaned. System shall be
maintained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recommended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her m scel |l aneous equi prent requiring adjustment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

3.8 FUEL SYSTEM TESTS
3.8.1 Gas System Test

The gas fuel systemshall be tested in accordance with the test procedures
outlined in NFPA 54.

3.9 FI ELD TRAI NI NG

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total of 4- hours of normal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the approved
operation and mai ntenance instructions, as well as denobnstrations of
routi ne mai ntenance operations and boiler safety devices. The Contracting
Oficer shall be notified at |east 14 days prior to date of proposed
conduction of the training course.

-- End of Section --
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SECTI ON 15653

Al R- CONDI TI ONI NG SYSTEM ( UNI TARY TYPE)
09/ 93

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 210/ 240 (1994) Unitary Air-Conditioning and
Ai r-Source Heat Punp Equi pnent

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 460 (1994) Renote Mechanical -Draft Air- Cool ed
Refri gerant Condensers

ARl 500 (1990) Variable Capacity Positive
Di spl acenent Refrigerant Conpressors and
Conpressor Units for Air-Conditioning and
Heat Punmp Applications

ARl 700 (1995; Apx C) Specifications for
Fl uorocarbon and Ot her Refrigerants

Al R DI FFUSI ON COUNCI L ( ADC)

ADC 1062: GRD (1984) Test Codes for Gilles, Registers
and Diffusers

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500 (1994) Test Methods for Louvers, Danpers
and Shutters

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM A 653/ A 653M (1999) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus
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ASTM C 534 (1999) Preformed Fl exible Elastoneric
Cellul ar Thermal I|nsulation in Sheet and
Tubul ar Form

ASTM C 1071 (1998) Thernal and Acoustical Insulation
(G ass Fiber, Duct Lining Material)

ASTM D 520 (1984; R 1995el) Zinc Dust Pignment

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM E 437 (1997) Industrial Wre Cdoth and Screens

(Square Opening Series)
ASTM F 104 (1995) Nonnetallic Gasket Materials

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechani cal
Refrigeration

ASHRAE 34 (1997) Number Designation and Safety
Classification of Refrigerants

ASME | NTERNATI ONAL ( ASMVE)

ASME B31.1 (1998) Power Piping

ASME B31.5 (1992; B31.5a1994) Refrigeration Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

ASME BPV VIIl Div 1 (1998) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1

- Basic Coverage
ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Wl ding and Brazing
Qualifications
AVERI CAN VEELDI NG SOCI ETY (AWS)
AWS Brazi ng Hdbk (1991) Brazi ng Handbook
AWS D1.1 (1998) Structural Welding Code - Steel

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
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NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEMVA MG 1 (1998) Mdtors and Generators

NEMA MG 2 (1989) Safety Standard for Construction

and Guide for Selection, Installation, and
Use of Electric Mbtors and CGenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventil ating Systens

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOC! ATI ON
( SMACNA)

SMACNA TAB HVAC Sys (1993) HVAC Systens - Testing, Adjusting
and Bal anci ng

UNDERWRI TERS LABORATORI ES (UL)

UL 214 (1997) Tests for Flane-Propagation of
Fabrics and Filns

UL 900 (1994; Rev thru Apr 1997) Test Perfornmance
of Air Filter Units

UL 1995 (1995; Rev thru Jul 98) Heating and
Cool i ng Equi prrent

UL Bld Mat Dir (1999) Building Materials Directory

UL Elec Const Dir (1998) Electrical Construction Equi prent
Directory

.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Drawi ngs; G ED

Drawi ngs shal |l provide adequate detail to denonstrate conpliance
with contract requirenents. Draw ngs shall consist of:

(1) Equiprent |ayouts which identify assenbly and installation
details.

(2) Piping layouts which identify valves and fittings.
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(3) Plans and el evations which identify clearances required for
mai nt enance and operation

(4) Wring diagrans which identify each conponent individually
and interconnected or interlocked rel ationshi ps between conponents.

(5) Foundation draw ngs, bolt-setting infornmation, and
foundation bolts prior to concrete foundation construction for
equi prent i ndicated or required to have concrete foundations.

(6) Details, if piping and equi pnent are to be supported ot her
than as indicated, which include | oadings and type of franes,
brackets, stanchions, or other supports.

(7) Automatic tenperature control diagrans and contro
sequences.

(8) Installation details which includes the anount of factory
set superheat and correspondi ng refrigerant pressure/tenperature.

SD- 03 Product Data

Ai r-Conditioni ng/ Heat Punp System G ED

Manufacturer's standard catal og data, prior to the purchase or
installation of a particular conponent, shall be highlighted to
show brand nanme, nodel nunber, size, options, performance charts
and curves, etc. in sufficient detail to denbnstrate conpliance
with contract requirenents. Data shall be subnmitted for each
speci fied conponent. Data shall include manufacturer's
reconmended installation instructions and procedures. |If
vibration isolation is specified for a unit, vibration isolator
literature shall be included containing catalog cuts and
certification that the isolation characteristics of the isolators
provi ded neet the nanufacturer's reconmendati ons.

Spare Parts Data; G RE

Spare parts data for each different item of equi pnent specified,
after approval of detail drawings and not later than 2 nonths
prior to the date of beneficial occupancy. The data shall include
a conplete list of parts and supplies, with current unit prices
and source of supply, a reconmended spare parts list for 1 year of
operation, and a list of the parts recommended by the nmanufacturer
to be replaced on a routine basis.

Franed I nstructions; GRE

Franmed instructions for posting, at |least 2 weeks prior to
construction conpl etion.

Qualifications; GRE

Aletter listing the qualifying procedures for each welder. The
letter shall include supporting data such as test procedures used,
what was tested etc., and a list of the nanes of qualified welders
and their identification synmbols.

Verification of Dinensions; GRE
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Aletter, at |least 2 weeks prior to beginning construction,
including the date the site was visited, conformation of existing
conditions, and any di screpancies found.

Tests;

Aletter, at least 10 working days in advance of each tests,

advising the Contracting Oficer of the test. Individual letters
shal |l be subnitted for the refrigerant system ductwork |eak
tests, and the system perfornmance tests. Each letter shal

identify the date, tinme, and |l ocation for each test.
Denonstrations; G -RE

A letter, at least 14 working days prior to the date of the
proposed training course, which identifies the date, tinme, and
| ocation for the training.

SD-06 Test Reports

Tests; G RE

Si x copies of each test containing the informati on described bel ow
in bound 8-1/2 x 11 inch booklets. Individual reports shall be
submitted for the refrigerant system and the ductwork |eak tests.

(1) The date the tests were perforned.
(2) A list of equipnent used, with calibration certifications.
(3) Initial test summaries.
(4) Repairs/adjustnents perforned.
(5) Final test results.
System Performance Tests; G RE

Si x copies of the report shall be provided in bound 8-1/2 x 11 inch
bookl ets. The report shall docunent conpliance with the

specified performance criteria upon conpletion and testing of the

system The report shall indicate the nunber of days covered by

the tests and any conclusions as to the adequacy of the system

The report shall also include the follow ng information and shal

be taken at least three different tines at outside dry-bulb

tenperatures that are at |east 5 degrees F apart:

(1) Date and outside weather conditions.
(2) The load on the system based on the foll ow ng:

(a) The refrigerant used in the system

(b) Condensing tenperature and pressure.

(c) Suction tenperature and pressure.

(d) Anbient, condensing and cool ant tenperatures.

(e) Running current, voltage and proper phase sequence for
each phase of all notors.
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(3) The actual on-site setting of operating and safety controls.

(4) Thernostatic expansion val ve superheat - val ue as determ ned
by field test

(5) Subcooling

(6) High and low refrigerant tenperature switch set-points
(7) Low oil pressure swtch set-point

(8) Defrost systemtinmer and thernostat set-points

(9) Misture content

(10) Capacity control set-points

(11) Field data and adj ustnments which affect unit perfornmance
and energy consunption.

(12) Field adjustnments and settings which were not pernmanently
mar ked as an integral part of a device.

SD-07 Certificates
Ai r-Condi ti oni ng/ Heat Punp System

Where the system conponents, or equi pnment are specified to
comply with requirenents of AR, ASHRAE, ASME, or UL, proof of
such conpliance shall be provided. The label or listing of the
speci fi ed agency shall be acceptable evidence. |In lieu of the
| abel or listing, a witten certificate from an approved,
nationally recogni zed testing organi zati on equi pped to perform
such services, stating that the itens have been tested and conform
to the requirenents and testing nethods of the specified agency
may be subnitted. Wen performance requirenments of this project's
drawi ngs and specifications vary fromstandard ARl rating
conditions, conputer printouts, catal og, or other application data
certified by ARl or a nationally recogni zed | aboratory as
descri bed above shall be included. |f AR does not have a current
certification programthat enconpasses such application data, the
manuf acturer may self certify that his application data conplies
wi th project performance requirenments in accordance with the
specified test standards.

Service Organi zations

A certified list of qualified permanent service organi zations
for support of the equi pnent which includes their addresses and
qualifications. The service organizations shall be reasonably
convenient to the equi pnent installation and be able to render
satisfactory service to the equi pnent on a regular and energency
basis during the warranty period of the contract.

SD-10 Operation and Mai ntenance Data

Qperation; GRE
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1

Si x conpl ete copies of an operation manual in bound 8-1/2 x 11 inch
bookl ets listing step-by-step procedures required for system

startup, operation, and shutdown. The booklets shall include the
manuf acturer's name, nodel nunber, and parts list. The nmanuals
shal | include the manufacturer's nane, nodel nunber, service

manual , and a brief description of all equi pnent and their basic
operating features.

Mai nt enance Manual s; G RE

Si x conpl ete copies of maintenance manual in bound 8-1/2 x 11 inch
bookl ets listing routine nmai ntenance procedures, possible
breakdowns and repairs, and a trouble shooting guide. The nanuals
shal | include piping and equi pnent |ayouts and sinplified wring
and control diagranms of the systemas install ed.

3 QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures using
performance qualified welders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASVME BPV | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernitted by ASVE B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply his assigned synbol near each weld he makes as
a permanent record. Structural menbers shall be welded in accordance with
Secti on 05500a M SCELLANEQUS METAL.

.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather and contam nation. Proper
protection and care of all material before, during, and after installation
shall be the Contractor's responsibility. Any materials found to be
damaged shall be replaced at the Contractor's expense. During
installation, piping and simlar openings shall be capped to keep out dirt
and other foreign matter.

.5 PRQIECT/ SI TE CONDI TI ONS

.5.1 Verification of D nensions

The Contractor shall become famliar with all details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.

.5.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be perforned and arrange such work accordingly, furnishing required

of fsets, fittings, and accessories to neet such conditions. Equipnent,
ductwork, and piping arrangenments shall fit into space allotted and all ow
adequat e acceptabl e cl earances for installation, replacenent, entry,
servicing, and maintenance.

PART 2 PRODUCTS
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2.

2.

2.

1 STANDARD COMVERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory conmercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipment and
material s under simlar circunstances and of sinilar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial narket through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |less than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environmental ly suitable for the indicated | ocations.

.2 NAVEPLATES

Maj or equi prent i ncl udi ng conpressors, condensers, receivers, heat
exchanges, fans, cooling towers, punps and notors shall have the

manuf acturer's nanme, address, type or style, nodel or serial nunber, and
catal og nunber on a plate secured to the itemof equipnent. Plates shal
be durabl e and | egi bl e t hroughout equi prent |ife and made of anodi zed
aluminum. Plates shall be fixed in prom nent |ocations w th nonferrous
screws or bolts.

.3 ELECTRI CAL WORK

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, INTERIOR. Electrical notor
driven equi pnent specified shall be provided conplete with nmotors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all nmotors of 1 horsepower and above with open,
dri pproof, totally enclosed, or explosion proof fan cool ed encl osures,
shal |l be high efficiency type. Field wiring shall be in accordance with
manuf acturer's instructions. Each notor shall conformto NEMA MG 1 and
NEMA M5 2 and be of sufficient size to drive the equiprment at the specified
capacity wi thout exceeding the nameplate rating of the nmotor. Mbdtors shal
be continuous duty with the enclosure specified. Motor starters shall be
provi ded conplete with thermal overload protecti on and ot her appurtenances
necessary for the notor control indicated. Mtors shall be furnished with
a magnetic across-the-line or reduced voltage type starter as required by
the manufacturer. Mdtor duty requirenents shall allow for maxi mum
frequency start-stop operation and m ni num encountered interval between
start and stop. Mdttors shall be sized for the applicable | oads. Mtor
torque shall be capable of accelerating the connected |oad within 20
seconds with 80 percent of the rated voltage naintained at notor termnals
during one starting period. Mtor bearings shall be fitted with grease
supply fittings and grease relief to outside of enclosure. Mnual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided.

4 M SCELLANEQUS MATERI ALS

4.1 Gasket s
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Gaskets shall conformto ASTM F 104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi num 700 degrees F servi ce.

2.4.2 Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be marked to identify the
manuf acturer and the standard with which the bolt conplies in accordance
wi th ASTM A 307.

2.4.3 Pi pe Hangers, Inserts, and Supports
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
2.4.4 Escut cheons

Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.4.5 Pressure and Vacuum Gauge

Gauge shall conformto ASME B40.1, Cass 1, 2, or 3, Style X, Type | or |1l
as required, 4-1/2 inches in dianeter with phenolic or netal case. Each
gauge range shall be selected so that at normal operating pressure, the
needle is within the nmddle-third of the range.

2.4.6 Tenper at ure Gauges

I ndustrial duty thernometers shall be provided for the required tenperature
range. Thernoneters shall have Fahrenheit scale in 2 degree graduations
scale on a white face. The pointer shall be adjustable.

2.4.6.1 St em Cased- d ass

St em cased- gl ass case shall be polished stainless steel or cast alum num 9
inches long, with clear acrylic lens, and non-nercury filled glass tube.

2.4.6.2 Binetallic Dia

Binetallic dial type case shall be not less than 3-1/2 inches, stainless
steel, and shall be hernetically sealed with clear acrylic |ens.
Binetallic elenment shall be silicone danpened and unit fitted with externa
calibrator adjustnent. Accuracy shall be one percent of dial range.

2.4.6.3 Liquid-, Solid-, and Vapor-Filled D al

Liquid-, solid-, and vapor-filled dial type cases shall be not |ess than
3-1/2 inches, stainless steel or cast alumnumw th clear acrylic |ens.
Fill shall be nonmercury, suitable for encountered cross-anbients, and
connecting capillary tubing shall be doubl e-brai ded bronze.

2.4.6.4 Ther mal Wl |

Thermal well shall be identical size, 1/2 or 3/4 inch NPT connection, brass
or stainless steel. Where test wells are indicated, provide captive
plug-fitted type 1/2 inch NPT connection suitable for use with either
engraved stem or standard separabl e socket thernmoneter or thernostat.

Ext ended neck thermal wells shall be of sufficient length to clear
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i nsul ation thickness by 1 inch.
2.4.7 Uni cel lul ar Pl astic Foam

Unicellular plastic foamshall be in accordance with ASTM C 534, Form T,
except that D Factor shall not exceed 0.28 at 75 degrees F mean tenperature.

2.4.8 Bird Screen

Screen shall be in accordance with ASTM E 437, Type 1, Cass 1, 2 by 2
nmesh, 0.063 inch dianmeter alum numwire or 0.031 inch dianeter stainless
steel wre.

2.5 UNI TARY EQUI PMENT, SPLIT SYSTEM

Unit shall be an air-cooled , split systemwhich enploys a renpote
condensing unit, a separate indoor unit, and interconnecting refrigerant
piping. Unit shall be the air-conditioning type conform ng to applicable
Underwriters Laboratories (UL) standards including UL 1995. Unit shall be
rated in accordance with ARl 210/240 . Unit shall be provided with
necessary fans, air filters, internal dampers, m xing boxes, supplenenta
heat, and cabi net construction as specified in paragraph "System
Conponents". The renpte unit shall be as specified in paragraph REMOTE
CONDENSI NG UNI T.  Evaporator or supply fans shall be doubl e-w dth, double
inlet, forward curved, backward inclined, or airfoil blade, centrifuga
scroll type. Condenser or outdoor fans shall be the nmanufacturer's
standard for the unit specified and may be either propeller or centrifuga
scroll type. Fan and condenser notors shall have totally encl osed

encl osures.

2.5.1 Air-to-Refrigerant Coi

Coils shall have nonferrous tubes of 3/8 inch m nimum di aneter w th copper
or alumnumfins that are mechanically bonded or soldered to the tubes.
Casing shall be galvani zed steel or alum num Contact of dissimlar netals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at
the factory and be suitable for the working pressure of the installed
system Each coil shall be dehydrated and sealed after testing and prior
to evaluation and charging. Each unit shall be provided with a factory
operating charge 